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"THERE is 2 growing growing impression in the medical 

doubtful value in the prevention of pulmonary em- 
bolism. In recent reviews of this problem the follow- 
ing statements have been made: 


During decades there has been 
able revival of interest in this procedure as a therapeutic 
in patients with throm 
tendenci "More ree , there has been 
evidence of its value suggesting that 
now after an interval of several decades the second cycle 
Therefore, was found not to be a preventive 


with secondary emboli.’ 


or pulmonary 


The use of ligation proph 


has decreased in 


This impression is so contrary to experience at the 
Boston City Hospital that a study was made of 748 
patients with phlebitis admitted to this hospital over 
the past decade. Only cases in which definite or 
highly suspicious leg signs preceded pulmonary em- 
bolism were studied. This series does not include any 
cases in which a fatal pulmonary embolism took 
place in the absence of leg signs. The deaths listed 
were due to definite or probable pulmonary emboli. 


Sratistics 

The age distribution in this series is presented in 
Figure 1. The age group from fifty to seventy-nine 
years exhibited the greatest frequency of phlebitis. 
Eighty-three per cent of the cases occurred in pa- 
tients over the age of forty. This figure coincides 
with most of the other large series reported in the 
literature.**° This increased frequency of phlebitis 
in the older age group is explained by the greater 


the population. However, phlebitis may occur at any 
age, and 9 cases were discovered before the age of 
twenty. 

The mortality for the various age groups is shown 
in Table 1. There was an increased rate with each 
decade up to fifty, when the mortality rate remained 
fairly constant. This probably mirrors the increased 
frequency of cardiac disease in the older age groups. 

The sex distribution was approximately even, 52 
per cent of cases occurring in males and 48 per cent 
in females. In the younger decades phlebitis occurred 
more frequently in females, probably reflecting ob- 
stetric complications. In the middle years the male 


later years the ratio was fairly even, a slight emphasis 
on the women being due to their longevity (Fig. 1). 
The over-all mortality for both groups was about the 
same: 19 per cent for female and 23 per cent for 
male patients. 

The incidence of phlebitis during the ten-year 
study at the hospital appeared to increase annually. 
For example, in 1943, it was approximately 1.3 per 
1000 admissions, rising to 3.9 per 1000 admissions in 
1951. A variation over this period could not be 
ascertained owing to a breakdown of the record sys- 
tem in two of the post-war years. This increased 
incidence is probably due to a keener awareness of 
the problem by the house staff, but an increasing 


geriatric population may also be a factor. 
No seasonal variation of the disease could be found 


(Table 2). This contradicts a widespread concep- 
tion that there is an increased occurrence of phlebitis 
during the fall and winter.’*"' However, many other 
investigators have found no relation to season.’*** 


PrepisPosinG Diseases 


The various conditions predisposing to phlebitis 
are listed in Table 3, which shows the frequency of 
each condition, together with the results of the 
various methods of treatment for each, 


percentage rose, probably because of the increased 
occurrence of coronary-artery disease. During the 
Hospital. 


Cardiac Disease 


Cardiac disease was the most significant predispos- 
ing factor in this series (28 per cent). This compares 
with similar analysis made by other investigators: 
68 per cent,® 50 per cent,’ 13.15 per cent,’* 80 per 
cent and 52 per cent. 

The ominous si of cardiac disease is fur- 
ther emphasized by the fact that 38 of the remaining 
77 fatal cases were associated with heart disease. In 
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Ficure 1. Age and Sex Distribution in 748 Cases of Phie- 
bitis, together with Age or in 145 Fatal Pulmonary 


other words heart disease was present with 73 per 
cent of the fatal pulmonary emboli. 

The chief factor in producing phlebitis i in cardiac 
patients is probably venous stasis. Paterson and 
McLachlin** have recently found that if thrombi are 
examined in their early stages before they completely 
occlude the lumen of the vein they can be seen to 
originate in the locations where stagnation of blood 
should be maximal — in the cul-de-sacs formed by 
valve pockets. However, it is well known that stasis 
alone will not experimentally produce thrombosis.**~** 
Hypoxic damage to the venous endothelium has been 


is still the possibility, mentioned by Rosenthal,” that 
some change in the circulating blood in cardiac 

patients accounts for the thrombosis. a 


Postoperative Cases 

One hundred and seventy-four cases of phlebitis 
occurred during the postoperative period (23 per 
cent of the entire series). 
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Associated heart disease was present in 68 cases, 
14 of which were fatal. 

Associated carcinoma was present in 38 cases, and 
the sites were as follows: colon, 18 cases; stomach, 5 
cases; prostate, 3 cases; ovary, 3 cases; pancreas, 2 
cases; and bladder, lung, brain, penis, breast, tonsil 
and kidney, 1 apiece. 

The type of operation varied widely (Table 4). 

The reasons for postoperative phlebitis may be 
varied, as follows: venous stasis due to cardiac dis- 
ease, vasospasm, tight abdominal binders, shallow 
pulmonary ventilation, abdominal distention, insuffi- 
cient ambulation or shock; changes in the intima pro- 
duced by the aging process or by trauma during the 
> ro ge period; or increased coagulability of the 

necrosis and carcinoma. The coagulation defects in 


Moara.ity 

decade % 
10 
20 2 
30 9 
#0 il 
29 
60 24 
70 “uy 
80 22 
90 am 


the postoperative period were recently summarized 
by Warren” as follows: 


In general . . . the postoperative period seems to be 
divided into two parts the Duri So one 
occupying approximately a wee uring the early period 
a decrease in prothrombin conversion accelerators and a 
throm nia occur; on the other hand the coagula- 
tion time of whole blood, whether in glass or silicone or 
whether with added heparin, is shortened, antithrombin 
activity is decreased, and prothrombin consumption is in- 
creased. During the pet postoperative period the pro- 
thrombin conversion accelerators return slowly to 

occurs, prothrombin consumption 


Taste 2. Seasonal Distribution of 748 Cases of Phlebitis. 


580 
suggested by O’Neil** as an additional cause. There SEason 
Winter 
Spring 
Summer 
Fall 
antithrombin return ¢ 
has begun to rise in the 
until the ninth or ten 
normal. 
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Trauma 


Eighty-four cases followed trauma to the lower 
extremity (11 per cent of the entire group). Thirty- 
two patients had associated heart disease, with 2 
deaths. The most common trauma was fracture of 
the femur (35 cases). 

The cause of thrombosis is obvious with local 
trauma, since practically all experimental investiga- 
tors have demonstrated that such trauma could 
damage the endothelium.'*** Moreover, trauma at 
a distance may alter the coagulability of the blood, 
as suggested by Ochsner and DeBakey.** However, 
immobilization of the traumatized extremity may be 
an even more important factor. 


idiopathic 

Forty-nine patients appeared to have no predis- 
posing disease whatsoever (6.5 per cent of the entire 
. The percentage in this study with sponta- 
neous or idiopathic phlebitis may be compared to 
that in other series — that is, 4.5 per cent,”* 17.5 per 
cent”® and 27.1 per cent,”* the last (and high) rate 
being found in a series of young men. 

The cause of phlebitis in this group could be re- 
lated to minor trauma or effort. Crane,”" in a review 
of 23 cases culled from his own private practice and 
from the literature in which there seemed to be some 
relation to effort or strain, stated that either pro- 
duced a marked increase in venous pressure that 


tion was the first symptom; in the others anticoagu- 
lants did not prevent embolism, and division of the 
iliac or femoral veins was necessary. 


Infection 

Forty-seven cases of phlebitis (6.3 per cent) were 
secondary to infection. The most common infection 
was pneumonia (20 cases), tuberculosis being a close 


Taste 4. Operations Predisposing to Phlebitis. 


second (14 cases). The remainder were leg cellulitis, 
infections of the upper respiratory tract, septicemia, 
abscess, pyelonephritis and meningitis. The fact that 
only 14 cases of phlebitis were found in people with 


Taste 3. Conditions Predisposing to Phlebitis. 


No TreaTMEnt 


THerapy No. or No. or Moataurtry® 
Cases Deatus 
NO. OF NO. OF MORTALITY® NO. OF NO. OF MORTALITY* NO. OF NO. OF MORTALITY® 
CASES DEATHS CASES DEATHS CASES DEATHS 
% % 
Cardiac disease 28.0 126 60 47 80 3.7 5 50 216 68 31 
Postoperative 23.0 47 23 48 123 3.2 4 0 a 174 27 15 
Trauma 11.0 29 5 17 52 1 2.0 3 0 - a4 6 7 
None (idiopathic ) 6.5 23 1 4 23 0 — 4 1 33 49 2 4 
Infection 6.3 23 2 8 19 0 a 5 0 -—— 47 2 4 
Varicose veins 5.4 24 4 16 16 0 -— 1 0 41 4 9 
Childbirth 5.4 19 1 — 20 0 ms 2 0 —_ 41 1 2 
Hemiplegia 5.0 24 18 75 il 0 _ 3 3 — 38 21 55 
Cancer 3.7 18 il 61 10 0 os 0 0 - 28 il 39 
Miscellaneous 4.0 “4 3 21 30 3 10 
*From pulmonary embolism. 


might damage a vein wall or valve and precipitate 
thrombosis, particularly if it was associated with 
muscular contractions of the limb and peripheral 
venous engorgement. 

Naide described 6 tall patients in whom sponta- 
neous venous thrombosis occurred after strain of one 
type or another.** In 3 of these pulmonary infarc- 


had a fatal pulmonary embolism. These facts are in 
agreement with findings from other institutions.’ 


Since John Hunter,”* in 1794, described the vas- 
cular changes in phlebitis as a result of infection, 
many investigators have implicated this as a cause of 


pe PHLEBITIS — BYRNE 581 
Operation 
Hip nailing 
Genitourinary surgery 
Gynecologic surgery 
Appendectomy 
Colectomy 
Hernia 
Biliary surgery 
Gastrectomy 
Exploratory laparotomy 
Miscellaneous 
Total 
tuberculosis is of interest, since tuberculosis is fairly 
common in this hospital. Only 1 of these patients 


582 


the disease. Barker et al.’* found it to be a predis- 
series of 1665 cases of postoperative 

twice as frequent in pulmonary embolism after ap- 
pendectomy for ruptured appendix as in that after 


velops.”° However, infection anywhere in the body 
ma ispose to phlebitis. Dietrich*"** believed that 
the endothelium, after 
which there was a direct reaction between the endo- 
thelium and the blood to form a thrombus. Jiirgens,** 
by the use of a capillary thrombometer, found a de- 
crease in clotting time in infections. However, the 
changes in blood coagulation observed in infection are 
not clearly understood. 

A great epidemic of itis was seen in 
East Africa by Manson-Bahr and Charters.** There 
was usually a relative lymphocytosis, with negative 
bacteriologic findings, and an epidemiologic relation 
to infectious hepatitis that was so close as to suggest 
that the syndrome might be caused by a virus trans- 
mitted chiefly by needle puncture, since since most of the 


Varicose Veins 

Thirty-one patients had varicose veins as promi- 
nent factors in their history (5.4 per cent of series). 
Three of these had associated heart disease. The 
cause of the phlebitis in these cases was probably 
venous stasis. 


Obstetric Factors 


Forty-one obstetric cases were observed (5.4 per 
cent of group). The phlebitis is probably associated 
with venous stasis since Wright et al.** have shown 
that there is a marked slowing of the blood flow 
during the last trimester of pregnancy, particularly 
during the time of labor. The low mortality is similar 
to that reported throughout the literature.’ This 
may be due to the younger age of this group of 
patients. 

Hemiplegia 

Thirty-eight cases were associated with hemiplegias 
and, as was expected, there was a high mortality (55 
per cent). Twenty-five patients had associated heart 
disease, and among this group there were 15 fatal 
cases. 


Most authors list hemiplegia under the cardio- 
vascular causes of phlebitis, but I prefer to keep it 
in a separate classification to remind physicians who 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Oct. 6, 1955 


are treating patients with hemiplegia of the possibili- 
ties of this dangerous compli 

In a previous study devoted to 130 fatal emboli 
proved at autopsy the hemiplegic group was the 
third most common group.* It is of interest that the 
hemiplegia was improving in some degree in the 
majority of cases, and the prevention of the fatal 


even thought of clinically as a cause of death. 


Cancer 


In 28 cases cancer was the sole factor 
(3.7 per cent). However, if the 38 patients who were 
operated on are added to this group cancer becomes 
a predisposing factor in 8.8 per cent of the entire 
series. These figures compare with those in other 
series in the literature: 32 per cent,* 21 per cent’ 
and 24.9 per cent.’? 

The sites of the carcinomas in the entire series 
were as follows: colon, 24 cases; stomach, 12 cases; 
breast, 6 cases; ovary, 4 cases; cervix, 3 cases; pros- 
tate, 3 cases; lung, 2 cases; pancreas, 2 cases; uterus, 
2 cases; and miscellaneous locations, 8 cases. 

Eight patients had associated heart disease, and 7 
deaths occurred in this group. 

The relation of carcinoma to phlebitis has been 
known for many years, since Trousseau’s** descrip- 
tion in 1868. Hubay and Holden* recently reviewed 
much of the literature on this subject and presented 
7 cases of their own. They suggest that the common 
denominator for peripheral venous thrombosis and 
neoplasia may be the presence of necrotic tissue in 
the carcinoma. Lawrence et al.*” have demonstrated 
a thromboplastic property of transplantable V, car- 


cinoma in rabbits. 


Miscellaneous Conditions 

Thirty cases made up this group (4 per cent of the 
entire series), comprising such conditions as gastro- 
intestinal hemorrhage, ulcerative colitis, peptic ulcer, 
nephritis, biliary-tract disease, senile dementia, rup- 
tured intervertebral disk, cirrhosis and myelitis. In 


The terms “phleboth bosis” and “e) t 
as if they were two separate conditions: 


In throm itis the clinical manifestations both 
locally and systemi are and im ive, 
there being consid swelling, pain and di tion 
in the extremities constituti ifestations of 
fever, tachycardia . On the other 
hand, in . i are few or no local 


In the laboratory animal, when local infection is pulmonary em wou ave pro many 
te lives. In none of the cases was pulmonary embolism 
patien had received a previous ve ure 
neoarsphenamine therapy or artificial pyrotherapy 
with typhoid-paratyphoid vaccine or diagnostic 
purposes. 
practically every case the patient was confined to 
bed. 
Revation OF CuinicaL MANIFESTATIONS 
To Moartauiry 
of tendernem, pain and swelling in some cases... “Per. 
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~sized in the series of Barker et al.,’**° in which it 
occurred in 6.6 per cent of 273 cases of iliofemoral 
thrombophlebitis. 

It has been my impression that — aside from the 
rare cases of septic or suppurative thrombophlebitis 
—all phlebitis is essentially the same process but 
with varying manifestations. Consideration of the 
process as two separate conditions — that is, phlebo- 
thrombosis and thrombophlebitis— gives a false 
sense of security when one is dealing with this disease. 

The conservatively treated cases seen at this hos- 
pital were classified according to the severity of the 
clinical manifestation, as follows: 

Grade 1. Minimal calf tenderness or edema. 

. Moderate to severe calf edema or ten- 


sent a lower mortality (29 to 31 per cent), there is 
little to reassure a physician that no pulmonary 
embolism will occur. It is true that the embolism 
in these cases usually comes from the contralateral 
leg, but the patients should be treated with as much 


356, and the right in 247 cases, with bilateral in- 
volvement in 145. This preponderance of the left 
leg over the right has been noted in most series, but 
the reason for it is not clear.** 

Valves in the iliac and common femoral veins are 
more often absent on the left.***° If one believes 
that the main function of valves is to protect capil- 
laries and venules from sudden excessive rises of 
blood pressure during muscular exercise, the rela- 
tive absence of valves in the left leg could predispose 
this leg to more trauma from such sources as strain- 
ing, giving a greater opportunity for areas of throm- 
bosis to develop.**-** 

Obstructions were found at the mouth of the left 


common iliac vein in 23.8 per cent of 399 veins 
examined by Ehrich and Krumbhaar,“* confirming 
a previous study by McMurrich.” The obstructions 
were of five general types. Group | showed all tran- 
sitions from “a narrow thickening” to 

Shaped areas obstructing the upper pole of the 
mouth. Patients with Group 2 obstruction 


i by multiple irregular 
These lesions were all in the left common iliac 
Taste 5. Relation of 


of the orifice or causes an injury, resulting in organ- 
ization and fibrosis. These authors had 1 case of 
adhesion in the right common iliac vein, but this 
was associated with situs inversus of the lower vena 
cava. 


RELATION OF THeraPy TO Morrtauiry 


Three hundred and forty-seven patients received 
conservative therapy, with 128 deaths (37 per cent). 
This high mortality reflects the great number of 
cardiac cases in the series. However, it probably 
Foley’ state, “Once thrombophlebitis has been recog- 
nized in the absence of anticoagulant therapy, the 
risk of pulmonary embolism ranges from 4 to 60 per 
cent.” 

Three hundred and sixty-nine patients received 
surgical therapy, with 8 deaths (2.1 per cent). In 7 
of the surgical cases primary division of the vena 
cava was performed; in the remainder bilateral 
femoral-vein division was carried out. 

The surgical cases were further studied for adher- 
ence of the clot in the femoral vein at the time of 
surgery (Table 6). In 273 cases no clot was found; 
there was 1 death, which occurred in a seventy-two- 


year-old man with decompensated 


PHLEBITIS BYRNE 583 
haps the t i t contrasting feat ith throm- 
bophlebitis and phiebothrombosis is the fact that in the 
former pulmonary embolism occurs rather infrequently ; 
whereas in the latter, there is a great likelihood of pul- 
monary infarction or embolism ... The fact remains, 
however, that these characteristics in contrasting clinical 
patterns of the disease occur with sufficient regularity to 
make them readily distinguishable.’ 
The low rate of occurrence of fatal pulmonary aaa ww _ 
ing along the left wall of the vein. Group 3 in- 
cluded several varieties of adhesions dividing the 
lumen into two more or less equal portions. Group 
4 comprised adhesions at the lower pole of the mouth 
showing a tendency to extend behind the valve, 
and Group 5 miscellaneous lesions, most of which 
No. or No. or MoarTauiry 
MANIFESTATIONS Cases Deatus 
% 
Grade 1 43 23 53 
Grade 2 146 20 27 
derness or both. Grade 3 60 19 31 
Grade 3. Thigh tenderness, with no edema. Grade 4 28 8 2e 
Grade 4. Thigh tenderness, with edema. Grade 5 70 38 55 
, , led 2nd may have been produced by the constant pres- 
then ‘ure of the right iliac artery. It is conceivable that 
rao ed aiid the deaths (Table 5) this pressure interferes with the proper development 
Grade 1 phlebitis, which in most series is repre- 
sented as phlebothrombosis, was associated with a 
53 per cent mortality. Although Grade 3 and 4 
phlebitis, which are classified as thrombophlebitis or 
iliofemoral thrombophlebitis by other authors, pre- 
In the entire series the left leg was involved in 
arterioscierot 
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He did poorly after this and 
In 66 cases a clot found at the time of 


obtained. The single death in this group occurred 


Tasie 6. Relation of Fatal Pulmonary Emboli to Adherence 
of Th at the Time of Surgery. 
Status or THromaus Mortatity 
% 
No clot 273 1 0.37 
Clot easily removed 66 1.5 
Clot adherent (no further therapy) 18 6 33.0 
0 


vena-cava division ) 5 


clot was found and removed by suction. She did 
well for approximately a week when, while on 
crutches on the ward, she suddenly became weak and 
faint and died. Post-mortem examination revealed 
a massive blood clot in the pulmonary artery and an- 
other clot in the left vena profunda femoris extending 
into the iliac vein. 


In 23 cases the clot was difficult to remove at 
operation, and a free retrograde flow of blood was 
unobtainable. In 18 of these cases nothing further 
was done, and 6 patients died. Four were treated 
subsequently with anticoagulants, with no deaths. 
In another case the vena cava was divided shortly 
after the femoral division, with a successful outcome. 

These figures clearly demonstrate that when a clot 
is found and is not easily removed the patient should 
be given additional therapy in the form of anti- 
coagulants or vena-cava division. 

Thirty-two patients were treated with anticoagu- 
lants alone, and 9 died (29 per cent). Two died 


within twenty-four hours of the beginning of anti- 
coagulant therapy and before satisfactory blood levels 
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could be obtained. Two patients threw off a mas- 
sive embolism approximately three weeks after the 
cessation of anticoagulant therapy. Although many 
authors would not include these 2 cases as failures 
of anticoagulant therapy they represent two of the 
problems posed by this type of treatment: How soon 
can one get protection; and how long must the pro- 
tection be maintained before the anticoagulant treat- 
ment is stopped? The remaining 5 patients ap- 
peared to be on adequate anticoagulant therapy, 
with the prothrombin time at approximately 30 per 
cent or the clotting time above thirty minutes. 

Eight of the patients treated by surgery had been 
on anticoagulant therapy, and emboli had taken 
place before operation. There were 4 cases of hemor- 
rhage in patients who were undergoing anticoagu- 
lant therapy: 1 severe 


the site of a lumbar block in a patient with very 
Because of the disparity in the number of cases in 
each group it is difficult to compare the surgically 
treated with the ted patients. 
However, there appears to be no obvious difference 
between the two groups in the two most important 
factors: age and cardiac disease. The frequency of 
patients over the age of forty was similar in the anti- 
coagulant-treated group (84 per cent) and in the 
entire series (83 per cent). Among 18 anticoagulant- 
treated patients with primary or associated cardiac 
disease there were 8 deaths (mortality of 44 per 
cent); the corresponding mortality among the sur- 


Taste 7. Relation of Postphlebitic Syndrome to Therapy. 


% 
Surgery 67 
None 39 84 
Anticoagulants 66 
Total 109 
Average 
gically treated with primary cardiac disease 


patients 
was 3.7 per cent. ‘It thus appears that the patients 


Some authors maintain that there <. no need for 
treatment of phlebitis unless an embolism has oc- 
curred, This is certainly far from the truth. In this 
series of 144 cases of fatal pulmonary emboli in pa- 


584 
heart disease and bronchiectasis. A swollen and 
tender left calf developed while he was in the hos- 
pital, and a bilateral division of the superficial 
sclerotic heart disease who entered the hospital with 
an intertrochanteric fracture of the left hip, for 
which hip nailing was done. Five days later, tender- 
ness in the left calf developed, and a bilateral divi- 
sion of the superficial femoral veins was done. A free 
1 subcutaneous hemorrhage, with subsequent slough 
of a large area of skin, 1 cerebrovascular hemorrhage, 
ae and 1 fatal massive retroperitoneal hemorrhage at 
In retrospect, the common femoral vein should 
probably have been divided. The clot was probably 
present in the vena profunda at the time of surgery, 
especially since the predisposing disease was hip 
trauma. It appears that whenever the thigh veins 
are involved clinically or at operation, the common 
femoral vein should be divided.**** 
cated surgically in DSpitz d Detter thé 
those treated with anticoagulants. 
Retavion oF Premonrrony Py_monary 
Empou TO Moartauitry 


Vol. 253 No. 14 


tients with the first embolus 

was fatal in 122 cases (84 per cent). Only 22 pa- 
tients (16 per cent) had premonitory emboli. These 
figures are slightly lower than those of Barker et al.,*” 
who found that 36 per cent of the fatal emboli were 
preceded by one or more episodes of nonfatal 
embolism. 


Re.ation oF THerary To SyNpROME 

~ One hundred and nine patients in this series re- 

turned to the hospital one to five years after the 

primary therapy for phlebitis. Sixty-seven were 

treated by surgery, and in 46 per cent the post- 

Taste 8. Relation of Postphlebitic Syndrome to Clinical 
hlebitis. 


Manifestations of P. 
No. or PostPHesitic 
MANIFESTATION Cases Svnprome 
% 
Grades 1 & 2 87 %6 
Grades 3 & 4 41 80 


In 87 per cent of 39 

who received no treatment, the postphlebitic syn- 
drome developed. Three were treated with anti- 
coagulant therapy, the postphlebitic syndrome occur- 
ring in 2 (Table 7). 

Study of the occurrence of the postphlebitic syn- 
drome from the point of view of clinical severity 
demonstrated that 87 cases were Grade 1 or 2 
phlebitis, and in 36 per cent of these the postphlebitic 
syndrome developed. In 41 cases phlebitis extended 
into the thigh, and in 80 per cent of these the post- 
phlebitic syndrome occurred (Table 8). 

These two studies suggest that the postphlebitic 
syndrome is due not to the type of therapy but to the 
clinical severity of the phlebitis. 

Summary anp CONCLUSIONS 

Seven hundred and forty-eight cases of phlebitis 
seen at the Boston City Hospital over the past decade 
are reviewed. Ejighty-three per cent of the patients 
were over forty years of age; the mortality increased 
with age. No seasonal variation could be found. 

The predisposing conditions in order of frequency 
were cardiac disease, postoperative state, trauma, 
idiopathic manifestation, infection, varicose veins, 
childbirth, hemiplegia, cancer and miscellaneous. 

Fatal pulmonary emboli occurred frequently in 

is and thrombophlebitis; it is mis- 
leading to think of these as separate entities. 

The mortality rate with the various methods of 
treatment was as follows: conservative (347 cases), 
37 per cent; surgical (369 cases), 2.1 per cent; and 
anticoagulant (32 cases), 29 per cent. 

Bilateral division of the superficial femoral veins 
should be performed as soon as the diagnosis of 


phlebitis is made. If there are thigh signs (edema, 
tenderness and evidence of trauma) the common 
femoral vein should be divided. When clots are ad- 
herent or difficult to extract, further treatment (anti- 
coagulants or ligation of the vena cava) is indicated. 


bolization occurs since 84 per cent of the initial 
emboli in this series were fatal. 

The postphlebitic syndrome is associated with the 
severity of the phlebitis rather than the type of treat- 
ment. 
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METHYPRYLON 
A New Sedative and Hypnotic Drug | 
Leo J. Cass, M.D,.* S. Frepertx, Px.D., M.D.,f anv Joun B. Anposca, M.D.t 
BOSTON AND CAMBRIDGE, MASSACHUSETTS 
T of this study was to evaluate the tervals to determine the onset of sleep. From these 
safety and efficacy of methyprylon (3,3-diethyl- ings, average induction periods were calcu- 
2,4-dioxo-5-methylpiperidine),§ a central-nervous- lated Moreover, each the patients were in- 
system depressant, which in laboratory animals had _ terviewed to elicit their own appraisal of the ' quality 
ce ae i therapeutic ratio. The pro- of their sleep. This was recorded as poor, fair air, good 
was carried out on patients from the or excellent, solely on the patients’ sub- 
sisted of three phases: a pilot experiment to deter- and a half hours for these patients to fall asleep 


mine whether methyprylon has somnifacient effects 
in man; a study of chronic toxicity to investigate the 
safety of the drug if it is given over a prolonged peri- 


after intake of the inert tablets (Table 1). Moreover, 


an average of approximately forty minutes and twen- 
ty-six minutes, respectively, when these patients re- 
ceived 500-mg. and 750-mg. doses of methyprylon. 


oe 1. Average Time Required bo 31 Patients to Fall 


p after Placebo Medication and Methyprylon at Two 
Dosage 
Tum, Time vor Patient to Fat 
Fatt ASLEEP ON 
PLaceso 500-mo. pose 750-mo. Dose 
min. min. min. 


were 
and, for both methyprylon doses, divided by 217 
days of medication x 31 patients) and, for the placebo 
medication, by 93 (3 days of medication x 31 pa- 
tients). It is seen that at these levels, methyprylon is 


patients were i 
after the intake of 750 mg. and an hour and a 


relation, including three dosage levels of methyprylon eee 
and placebo medication. This was followed by a 
limited-use test. 
Pitot Experiment 
Thirty-one hospitalized, chronically ill patients 
with very severe insomnia were chosen. They all were 
to be given (at 8:30 p.m.) 500 mg. of methyprylon 
for seven consecutive nights, 750 mg. for another ome — od 
week and placebo medication for three nights. i 
The three materials, which had been provided in Table 2 th ; 
the form of tablets simulating each other in size, _, | 2>l€ 2 presents the percentages of occasions on 
color, shape and taste, were administered in a random which the 31 patients were asleep at the various 
sequence. Neither the observers nor the patients were pra of bo tae pee ps shown were calcu- 
aware, at any point during the experiment, of the ti of that the 
identity of the medication, but we were. Rounds ese em — poorly be h asleep a gve hour of 
were made by trained personnel at thirty-minute in- aan, oe ee which they had 
tMedical director, Long Island Hospital; instructor in medicine, 
is the generic name for potent Hypnouc as evidenced by the fact t 
this. study as Noheder through the Pirk, of hour 
Hoffmann-La Roche, Incorporated, Nutley, New Jersey. half 
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patients’ subjective appraisal of their sleep. The 

indicate percentages of ratings of which there 
were 217 after each of the two methyprylon dose 
levels and 93 after the placebo medication. The pa- 
tients rated their quality of sleep as 
lent after they had received 500 mg. of methyprylon 
and as excellent after the 750-mg. dose, 


good or excellent. 


more detailed study of the usefulness of methyprylon 
was undertaken, its safety had to be investigated. 
Curonic Toxicrry 
An important question was whether the prolonged 
administration of methyprylon had any untoward ef- 
fect on the hematopoietic system. 
Plan 


Five hundred patients were to be included in the 
program. These were to have a week of observation 


Taste 2. Occasions on Which 31 Patients Were Asleep at 
the Various Times of Observation after Placebo Medication 
and Methyprylon at Two Dosage Levels. 


oF PERCENTAGE OF 


Peacentace or Patents ASLEEP ON 
OpservaTIOn ASLEEP ON MetHyPryLon MepicaTion 
MepiIcaTION 


500-mo. pose 750-mG. DOSE 


p.m. 
8:30 
9:00 34.10 64.98 
9:30 _ 85.71 98.16 
10:00 - 98.62 99.54 
10:30 9.68 99.08 100.00 
11:00 53.77 99.54 100.00 
11:90 92.48 100.00 100.00 


without treatment (pretest period), to be followed 
by four weeks with daily administration of methy- 
' prylon (treatment period) ; then each patient was to 
have two weeks without medication (follow-up pe- 
riod), and this was to be followed by a week with 
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For every patient the following laboratory work 


done at the end of the pretest period, at the end of 


Mepication 
Praceso Mepication 
500-mc. pose 750-mo. pose 
Poor 80.7 
Fair 19.3 3.7 39 
Good 24.4 2.8 
Excellent 71.9 96.3 
the first, second and third weeks of the treatment 
on 


re-exposure 
of 1 gm., or four or five times the dose reported by 
European workers’ to induce sleep in patients with 


In the first group, patients were introduced at a 
rate of 10 per day, excluding Saturdays and Sundays, 
or at a rate of 50 week. The study was so or- 
ganized that after each subgroup of 50 had been in- 
troduced, no further patients were included for the 


received the massive dose of 1 gm., according to the 
original intention. Therefore, the daily dose had to 
be reduced. Subsequently, we attempted to increase 
the daily dose, and when side effects occurred again, 
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after the ingestion of 500 mg. of the drug. In con- ee 
trast, with placebo medication, not all patients were was planned: a complete hemogram (leukocyte 
asleep three hours after they had received the inert count, erythrocyte count, hemoglobin determination, 
material. differential count and thrombocyte count) was to be 
Table 3 summarizes the results of the canvass of the performed initially, at the end of the treatment pe- 
riod and at the end of the follow-up period; a white- 
96 per cent of the occasions. There were none, how- “_ a as 
ever, on any occasion, who rated their sleep as poor 
at either dosage level. On the other hand, after these 
patients had received placebo medication, they ap- 
praised their sleep as poor on over 80 per cent of the 
occasions, and there were none who considered it 
Four patients complained of headache on the morn- 
ings after intake of 750 mg. of methyprylon, but this 
did not persist. 
Obviously, then, the drug under investigation had %°C0nd day of the re-exposure week and on the first 
marked sedative and hypnotic qualities. Before a day of the following week; in addition, urinalyses 
were to be done at strategic stages, and side effects 
on the gastrointestinal tract, central nervous system, 
cardiorespiratory system and skin were to be observed. 
As for dosage of methyprylon no definite plan was 
made except that the maximum tolerated dose would 
be given. We thought of administering, during both 
we had to deviate from this dosage plan. 

Execution and Results 
os =~ 254 males and 246 females — were studied whose 

ages ranged from thirty-three to ninety-six years, with 
of sity-nine and seven-temths years. The 

a total series was divided into two groups of 250 pa- 
tients each. 

following week so that each subgroup was started at 

biweekly intervals. The study of the second group of 

250 patients was so arranged that each subgroup of 
eee 50 patients was introduced at weekly intervals. 
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a lower dose was instituted, and so on. To compen- 
sate for any deficit in the total dose the period of 
medication was extended from four weeks, as origi- 
nally planned, to six to fifteen weeks of daily admin- 
istration. 

However, the general lay-out of the experimental 
design was maintained. The actual duration of treat- 
ment in days and the actual dose range of methy- 
prylon in milligrams, as they pertain to the five sub- 
groups of patients during the treatment period for 
the first 250 patients, are given in Table 4. 


Tasie 4. Duration of Treatment and Dosage Range. 


Patient No. Duration or Treatment Dosace Rance 
days mg. 

1- 3D 93 - 107 45,500 - 53,750 

51 - 100 40,625 - 49,250 

101 - 150 67- 77 32,375 - 38,875 

151 - 200 53- 66 25,375 - 33,375 

201 - 250 0. 49 19,875 - 26,000 


In addition to the doses recorded, all 250 patients 
received a nightly dose of 500 mg. during the re-ex- 
posure week. Thus, the total dose of methyprylon 
ingested by this group of 250 patients ranged from 
23.375 to 57.25 gm. per patient. 

The hematologic work was carried out in accord- 
ance with the original plan and, in addition, several 
white-cell counts and hemoglobin determinations 
were done at strategic intervals during the treatment 
period because of its extension beyond the originally 
scheduled scope. 

Urinalyses were carried out initially, at the end of 
the treatment period, at the end of the follow-up 
period, on the second day of the re-exposure week 
and terminally. 

There were no untoward effects on the blood pic- 
ture or on the urine in any of the patients studied in 
this group. 

The following side effects were recorded on 103 
occasions among the first 250 patients: drowsiness in 
47, dizziness in 38, nausea in 2, vomiting in 4, and 
syncope (usually at a dose of 625 mg.) in 12 patients. 
These side effects occurred in a total of 49 patients; 
201 patients had no reactions. 

In view of the experience gained in the first 250 
patients, the study of the second group of 250 pa- 
tients was so organized that each patient received a 
nightly dose of 250 mg. of methyprylon for a week 
and this was increased to 500 mg. nightly at the be- 
ginning of the second treatment week and continued 
for five weeks. Thus, during the treatment period 
of six weeks, each patient of this group ingested 19.25 
gm. of methyprylon. As in the first group, after a 
medication-free interval of two weeks, all patients 
were re-exposed to the drug at nightly doses of 500 
mg. for a week. Consequently, each patient in the 
second group was given a total dose of 22.75 gm. The 
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blood work was carried out in accordance with the 
original plan, and, in addition, white-cell counts and 
hemoglobin determinations were dome at the end of 
the fourth and fifth treatment weeks because of the 
extension of the program beyond the originally 
scheduled scope. 

Urinalyses were done initially, at the end of the 
treatment period, at the end of the follow-up period, 
on the second day of the re-exposure week and 


As in the first group of 250 patients the blood pic- 
ture and the urinary findings showed no significant 
deviations from those during the premedication pe- 
riod. 

The following side effects were recorded on 44 
occasions for the second group of 250 patients: 
drowsiness in 12, nausea in 8, vomiting in 9, head- 
ache in 10 and diarrhea in 5 patients. These side 
effects occurred in a total of 23 patients; 227 had 
encountered no reactions. If the side effects in the 
first and second groups are compared it is obvious 
that the smaller dosage in the second group was ac- 
companied by fewer reactions. 

With this evidence that the prolonged administra- 
tion of massive doses of methyprylon and re-exposure 
to the drug at high dosage levels had no untoward 


effects on the hematopoietic system, a study of the 
dose-response relation was undertaken. 


Dose-Response RELATION 


The purpose of this phase of the program was to 
determine whether doses of methyprylon smaller than 
500 mg., which had been found very effective in the 
pilot experiment, would produce sleep and whether 
different levels of the drug would result in signifi- 
cantly different hypnotic effects. The doses of methy- 
prylon chosen arbitrarily for that purpose were 150, 
200 and 250 mg. Tablets containing these doses and 
placebo tablets, all simulating each other in size, 
color, shape and taste, were provided by the manu- 
facturer under the code designations “W”, “X”, “Y” 
and “Z”. We ourselves, as well as observers and pa- 
tients, were unaware of the identity of these mate- 
rials. In addition inert tablets of identical appear- 
ance were supplied, and it was made known to us, but 
not to the observers and patients, that these were 
placebo tablets. 

Patients were to receive one tablet of each of the 
coded drugs for ten successive nights. Between these 
periods “known” placebo medication was to be in- 
troduced for three-day periods to prevent misinter- 
pretation of observations as the result of an over- 
lapping effect of the preceding drug. 

One hundred and thirty patients with definite evi- 
dence of insomnia were selected for these trials. The 
sequence of drug administration was determined for 
each patient at random. The drugs were given at 
approximately 8:30 p.m. — the time the patients 
retired. All patients were observed subsequently at 
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half-hour intervals until midnight, to determine when 
they had fallen asleep. Any patient who was found 
asleep at a given round was further observed on the 
following rounds to establish whether sleep had been 
interrupted, All observations were recorded on 
cards, and, after the completion of the clinical study, 
the data elicited for the 110 patients who completed 
the program were transferred to master sheets for 
analysis. 

For expression of results, the maximum hypnotic 
effect of a given drug, at a given time, was desig- 
nated as 100 per cent effectiveness of that drug for 
that particular time. Obviously, this term implied 
that 110 patients who had received a given drug were 
found asleep, at a given time, on ten nights, or on 
1100 occasions. Results with each of the four un- 
known materials were expressed for each of the in- 
tervals at which readings were taken as percentage 
of maximum hypnotic effect in accordance with this 
definition. 

Although the decoding of the materials was done 
only after evaluation of the observations made, the 
drugs are identified below for greater ease of under- 
standing. 

The percentages of maximum hypnotic effects, at 
half-hour intervals, with each of the four materials 
used, are presented in the middle section of Table 5. 
In the right-hand section of this table the results ob- 
tained in the pilot experiment, in a different group 
of patients, with 500 and 750 mg. of methyprylon 
are added. 

Figure 1 presents these same findings in graphic 
form. 

The differences in the tages listed for “Y”, 
“X”, “W” and “Z” in Table 5 and shown graphically 
in Figure 1 were found to be significant at the 1 per 
cent level. On the basis of these findings the view 
was expressed that “Y” was the placebo medication, 
“X” the 150-mg. dose, “W” the 200-mg. dose and 

“Z” the 250-mg. dose. At this point the materials 
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It appears that, at all levels used, methyprylon pro- 
duced sleep and that best results in the present trials 
Maximum 
Errect 


RYLON 


8:50 9 9:30 10 10:30 12 
Time oF Ossenvation 
p.m. 
Ficure 1. Graphic Presentation of Findings, As Recorded 
in Table 5. 


The dotted lines indicate the results in a previous study with 
500 and 750 mg. of methyprylon. 


were obtained with the 250-mg. dose. Findings with 
the 200-mg. dose were only slightly less favorable 


Taste 5. Maximum Hypnotic Effect Determined for 110 Patients at Various Levels of Methyprylon. 


10:30 p.m. 
11:00 p.m. 
11:30 p.m. 
12:00 midnight 


from pilot experiment. 
under which materials supplied. 


*Results taken 
{Code designati 
were decoded, and the validity of our findings was from a clinical point of view. The results at these 

two levels are shown in Table 6. 


confirmed. 


— 
100% === 
| 
| 
; 
90 | 
j 
60 — 
if 
70 
PLACEBO 
60 
y 
50 
iy 
530 
20 |-/-/- 
t 
/ 4 
“ 
Time oF Maximum MaximuM MAXIMUM MaximuM Maximum Maximum 
OBSERVATION Errect wiItH Errect wWItH Errect Errect Errect witH Errect WITH 
PLaceso 150 Mo. or 200 Me. or 250 Me. or 500 Mea, or 750 Me. or 
MeTHYPRYLON METH YPRYLON METHYPRYLON METH YPRYLUN* METH YPRYLON* 
(x)t (w)t (z)f 
% % % 
9:00 p.m. 9.7 16.0 17.6 20.0 34.1 64.9 
9:30 p.m. 32.1 46.8 49.1 55.1 85.7 98.2 
10:00 p.m. 61.8 76.4 76.6 83.1 98.6 99.5 
69.4 83.1 85.1 87.1 99.1 100.0 
71.0 82.4 83.4 85.4 99.5 100.0 
74.7 82.8 84.4 86.4 100.0 100.0 
65.7 71.3 75.2 79.3 (No observations ) 


Throughout the study, observations were made for 
side effects. No reactions of any kind were spon- 
taneously reported or elicited by the nurses. 

Against the background of the results obtained in 
the study of dose-response relation a use test was 


Taste 6. Maximum Hypnotic Effects of Methyprylon. 


carried out on a limited scale. This included 285 

chronically ill patients — 190 females and 95 males 

— whose ages ranged from twenty-five to ninety-five 

years (average, fifty-seven years). They all required 
Hyrwonie 


Errecr 


en 
ae 


250 
200 300 «6400 «6500 
Dosace 
mg. 
Fioure 2. Estimation of Effectiveness of Meth for 
Dosage Levels whiad Those Actually Use 


Each curve presents the relation between dosage levels and 
percentages of maximum hypnotic effects half an hour, an 
hour, an hour and a half and two hours after drug intake. 


hypnotic medication and were given, at first, 200 mg. 
of methyprylon. This dose resulted in a comfortable 
night’s rest in 243 cases but was inadequate in 42, in 
which 400 mg. was given subsequently with good re- 
sults. Repeated doses of methyprylon were admin- 
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istered to the majority of the 285 patients. The total 
number of doses was 850. In general, sleep was in- 
duced within thirty minutes. The duration of ef- 
fect could not be determined because of lack of tech- 
nical personnel. However, all patients stated that 
they derived comfortable sleep from the medication. 
No side effects were encountered. It is Particularly 
noteworthy that there was no “hangover.” 


Discussion 


No doubt the barbiturates are the most widely used 
sedative hypnotics. Since they have several objection- 
able features, however, a drug that does not belong 
to this class of compounds and is safe and effective is 
a definite desideratum. 

As is evident from the findings in the trials of 
chronic toxicity, carried out in 500 subjects and dis- 
cussed above, methyprylon is a safe drug from a 
hematologic point of view — that is, in all likelihood, 
it will not produce anemic, leukopenic or granulo- 
cytopenic reactions. Brandman et al.” carried out a 
similar project. These workers, too, gave excessively 
large doses of methyprylon over a prolonged period 
to 500 patients, who, after a rest period of two weeks, 
were re-exposed to the drug at a high level of dosage 
for a week. In these cases, as in ours, frequent hema- 
tologic investigations failed to reveal any toxic ef- 
fects on the hematopoietic system. Loughlin and his 
associates*® reported that the administration of 
methyprylon in therapeutic doses to 200 patients 
daily for eight weeks “caused no untoward hematic 
effects.” Thus, laboratory data available on a total 


Taste 7. Estimated Responses to Various Dosage Levels 
of Methyprylon. 


Mo. 


p.m. 
9:00 
9:30 

10:00 


10:30 


of 1200 patients, of whom 1000 received 
in doses far in excess of therapeutic levels, showed no 


No side effects were encountered in our patients 
who were given methyprylon in doses ranging from 
100 to 500 mg. Brandman et al.,? who administered 
250-mg. doses for night sedation to over 1000 pa- 
tients, reported drowsiness and vertigo in only 1.3 
per cent and no oversedation or vertigo in the 510 
patients included in their daytime sedation study. 
Similarly, Loughlin and his co-workers* stated that 
methyprylon “produced a minimum of side reactions 


590 
Time oF OssERvATION Maximum Errect 
250-mG. DOSE 200-mo. pose 
% % 
At 1-hr. reading 55 49 
At 1%-hr. reading 83 77 
At 2-hr. reading 87 85 i 
| 
100% 
: / 
A Maximum Maximum Maximum 
40 Hypnotic Hyrnoric Hyrnoric 
W Errect on Errecron Errecr on 
30 % % % % 
J 13.5 22.5 25 28.0 31 
- 41.0 61.0 67 73.5 80 
| 78.5 91.0 OF 96.0 98 
no aberrations in urinary findings were detected in 
any of these 1200 patients. 
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peared mostly after one week of medication.” 

There can be no doubt from the first and third 
phases of our studies and those of the two other 
groups of workers*’ that methyprylon is an effective 
sedative and hypnotic. From the double blind study 
of dose-response relation described above, it appears 
that in our particular sample 250 mg. of methyprylon 
produced sleep after an hour and a half in 83 per 
cent of the 1100 occasions on which observations 
were made at this interval. Findings with the 200- 
mg. dose were only slightly less favorable. 

By plotting of percentages of maximum hypnotic 
effect in the present study and in the pilot experi- 
ment against the doses of methyprylon used, curves 
could be drawn representing the effects of different 
dosage levels at different times (Fig. 2). From this 
graph it was possible to interpolate effects to be ex- 
pected from 100, 300, 350, 400 and 450 mg. of 
methyprylon. 

As appears from Table 7, which shows the esti- 
mated responses from dosage levels other than those 
employed in the double blind study, 300 and 400 mg. 
of methyprylon may be expected to produce sleep 
after an hour and a half, respectively, in 87 per cent 
and 94 per cent of the 1100 observations. From 
this it seems that 300 or 400 mg. of methyprylon 
would induce sleep in a higher percentage of cases 
than 200 or 250 mg. The use test showed that, in 
general, 200 mg. is an adequate dose for night seda- 
tion, but that some patients require 400 mg. 

Since the requirements of hypnotic drugs may vary 
greatly from patient to patient and since an attempt 
should always be made to reach a therapeutic ob- 
jective with the minimal effective dose, it is suggested 
that in cases of mild and medium insomnia in adults, 
200 mg. be given initially. If this does not have the 
desired effect, 300 and, if necessary, 400 mg. may be 
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Summary AND CONCLUSIONS 

Thirty-one patients with severe insomnia were 
given two dosage levels of methyprylon (Noludar) 
and placebo medication. The average induction pe- 
riod of almost two and a half hours with the inert 
material was reduced to approximately forty min- 
utes and twenty-six minutes respectively when 500 
and 750 mg. of the drug were administered. 

The hematic effects of prolonged daily administra- 
tion of methyprylon in excess of therapeutic doses 
were studied in 500 patients who, after a rest period 
of two weeks, were re-exposed to large doses of the 
drug for a week. Frequent hematologic investiga- 
tions failed to show any aberrations of the blood pic- 
ture. 

A double blind study with three dosage levels of 
methyprylon — 150, 200 and 250 mg. — and with 
placebo medication was carried out in 110 patients 
who required night sedation. They all received the 
four materials for ten nights each. Recording of the 
responses at half-hour intervals and evaluation of 
the findings made it possible to identify correctly the 
drugs that had been supplied under code designa- 
tions. At all dosage levels methyprylon produced 
sleep, but the 250-mg. dose was more effective than 
the two lower doses used. Analysis of results showed 
that the differences of are statistically sig- 
nificant, and that there is a good dose-response rela- 
tion. 

A use test was carried out in 285 chronically ill 
patients who were given a total of 850 doses of 
methyprylon; 200 mg. in 243 of these subjects and 
400 mg. in 42 produced satisfactory results. 

It is concluded that the drug is a safe and effective 
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THE SYNDROME OF THE HYPERSENSITIVE XIPHOID* 
Mack Lipkin, M.D.,¢ Lyman A. Futton, M.D.,$ anp Epwarp A. WoiFson, M.D.§ 
NEW YORK CITY 


poticnts complain of pains in the ches, 
upper abdomen and shoulders that are not char- 
acteristic of any familiar disease. In the past seven 


§Assistant resident in medicine, New York Hospital. 


years 24 patients have been observed in whom gentle 
pressure on an extraordinarily hypersensitive portion 
of the xiphoid reproduced much or all of tl their pain. 


duodenal, gall-bladder or 

however, "seemed healthy except for their discomfort 
and tenderness. The xiphoid is not often examined 
routinely even in careful physical examinations. It is 
with the hope of encouraging further study of the 
hypersensitive xiphoid that this report is presented. 
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sedative-hypnotic. 
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Review or THe Lirerature 


An exhaustive summary of the literature is to be 
found in the small monograph by Burman and Sin- 
berg.’ Observations on disorders of the xiphoid were 
recorded as early as 1712.* The first curative xiph- 
oidectomy was done in 1852,° on a xiphoid bent 


posteriorly; pressure caused pain and vomiting, which 


Taste |. 
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on sudden rising from a stooped position. 
Most of his patients were treated successfully by in- 
filtration with procaine. Various authors’® have de- 
scribed surgical approaches to the xiphoid, the tech- 
nics of examination’®"* and the anatomic varia- 
tions.**-** da Silva-Mello*® wrote that pain in the 
xiphoid was a valuable — sometimes the only — sign 
of abdominal disease, especially peptic ulcer. 


Clinical Data in 24 Cases of Tender Xiphoid. 


Obesity ; osteoarthritis. 


Cholelithiasis, with cholecystectomy 


2 infarcts advanced arterioscle- 

; diabetes; pneumonia. 
A.W. 5l Obesity; epigastric hernia (?). 
M.G. 49 Cervical disk (1 yr. later) 
j.G. 53 Cholelithiasis, with operation 
S.H. th None 
E.L. Gastritis ; duodenitis; ulcer(?) ; prolapse of 

gastric 
MLL. 40 Hiatus hernia; cervical disk. 
T.B. OD Obesity ; anginal syndrome ; myocardial in- 
H.K. 53 Myocardial infarct; psychoneurosis. 
N.K. 53 Arthritis of spine 
V.H. 53 Arthritis of spine 
N.D. 52 Osteoarthritis 
P.B. Obesity ; hypertension. 
7 Cholelithiasis; polyp of duodenum; esophageal 
diverticulum. 
B.S. 41 Hypothyroidism 
H idit ulcer 

C.R. 48 yperacidity | on study); 
CLL. 


disease; arthritis of hand 


3 wk. 1 

Each episode 5 Fullness in midportion Back & shoulders 

2-6 wk. of chest 

6 mo. 0 Xiphoid area None 

3 mo. 1 Epigastric area Back 

3 mo. 0 Lower sternum None 

6 yr. 1 Chest; upper epigas- None 

trium. 

5 mo. 0 Chest (sternal area) Shoulders 

3 yr. 0 Sternal area Left arm & hand 

5 yr.? Center of chest None 

+1 yr. 0 Midportion of chest None 

4 mo. 0 Sternum; right lower None 

ribs. 

8 mo. 0 Sternum Left axilla & arm 

15 mo. Midportion of chest Bosh; 

4 yr. 3 Epigastrium Back 

3 yr. 1 Substernal area None 

+1 yr 1 Lower sternal area Left breast 

2 yr. 1 Left mammary region Leh cheubter & 
arm to fingers; 
left intrascapular 
area. 


could be avoided if the patient remained supine af- 
ter eating. Zadek,* in 1941, and Hanlon and Miller,’ 
in 1954, each reported 1 case with severe symptoms, 
including pain in the upper abdomen, nausea and 
vomiting, relieved by the removal of a “tack-ham- 
mer” xiphoid displaced posteriorly. 

Junghanns* likened xiphoidalgia to coccygeal pain. 
He noted the appearance of xi in in men 


who had resumed heavy work after long inactivity. He 
considered this a form of strain since the pain ap- 


Fenz,"* on examining 4000 hospitalized patients, 
found pain and tenderness of the xiphoid in 84. For- 
ty-five of these had hypertensive heart disease, in- 
cluding 20 with angina pectoris. Fenz noted that 
several of the remaining 39 had gastrointestinal dis- 
ease (ulcer in 8 and gastritis in 6) and suggested 
that the xiphoidalgia might be secondary to the ali- 
mentary-tract lesion. Xiphoidalgia may also result 
from a number of local injuries. 

In certain cases the associated pathologic process 
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AGR at AssociaTep Disease Duration No. or Stre or Pain 
Onset Recur- 
yr. RENCES PRIMARY RADIATION 
M.T. 4h Cholelithiasis, with cholecystectomy; myocar- 18 mo. 1 Midportion of chest Shoulders & back 
dial infarct; anginal syndrome. 
B.A. 55 Coronary-artery disease; peptic ulcer. 1 yr. 1 Chest & epigastrium Left hand 
GS. w Hypertension 6 mo. 0 Lower midportion of None 
chest; upper epigas- 
trium. 
H.J. 48 Psvchoneurosis 2 yr. 0 Midportion of chest Throat 
N.F. 51 Pe 3 mo. 0 Over xiphoid Left shoulder 
A.J. 32 None 1 mo. 0 Left pectoral area Left shoulder 
HE. About 2 yr. — then Throat; left 
sternum shoulder. 
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is obscure. Ruediger’® reported 3 cases in which a __ though it is impossible at present to delineate the pre- 


painful xiphoid was removed and showed “peri- 
chondritis.” Fenz'' described 2 cases of “rheumatic 
apophysitis” of the xiphoid. 

Secondary xiphoidalgia, in association with gall- 
bladder disease, peptic ulcer, hiatus hernia, prolapsed 
gastric mucosa, gastritis, angina pectoris or eso- 
phageal disease, need not be accompanied by local 


Taste 1 


cise nervous pathways. 


OBSERVATIONS 


Two hundred consecutive unselected ward patients 
were examined. Tender xiphoids were found in 6, 
4 of whom complained of chest symptoms strongly 


(Concluded). 


ASSOCIATED 
Symptom 
Nausea 
Angina 
None 
Anxiety 
Nausea 
Faintness 
None 
None 
None 
None 
None 
None 
Heartburn 


+++ tO++++ 


+++ 
++ 


Choking & pain in left 
upper quadrant of ab 


pathologic changes in the xiphoid. However, Narat**~ 
8 removed the xiphoids in 5 cases of xi 
and found “subacute periostitis” in all. Four of these 
patients had gastric ulcers, suggesting that true “sec- 
ondary xiphoiditis” may exist. Adequate pathologi- 
cal studies are, unfortunately, lacking. It seems pref- 
erable to postulate the occurrence of xiphoidalgia in 
conjunction with peptic ulcer and other diseases as 
an example of referred pain and hyperalgesia, even 


suggesting the xiphoid syndrome. In the 2 patients 
without chest pain the diagnoses were cholecystitis 
and prostatitis combined with phlebitis. Of the 4 
with the xiphoid syndrome 1 had been admitted for 
study of the peculiar chest symptoms; findings were 
normal except for xiphoid tenderness. The other 3 
had arteriosclerotic, rheumatic and hypertensive heart 
In brief, of the 6 cases of abnormally tender xiphoid 
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M.T. +++ Partial relief Not tried Pain before & persisted 
after operation 
B.A. +++ Partial relief Not tried 
G.S. ++ Not tried Not tried Tomogram normal 
H.J. ++ Not tried 9% 
N.F. ++ Not tried Not tried 
A.J. ++ Not tried Not tried 
H.E. +++ Not tried Not tried 
A.M. ++ Not tried Transient relief Xiphoid pain & tenderness 
preceded each infarct 
A.W. ++ Partial relief Partial relief 
M.G. ++ Not tried Not tried 
J.G. ++ Not tried Not tried 
S.H. ++ Not tried Not tried 
E.L. ++ to +++ Slight relief Not tried 
M.L. +++ a; Not tried Not tried 
T.B. ++ Pe None Marked relief Patient of Dr. Harold Leder 
H.K. ++ Marked relief Not tried 
N.K. ++ Not tried Not tried 
V.H. t+ Not tried Not tried 
N.D. ++ Not tried Not tried 
P.B. +++ Nausea Transient relief ? 
M.B. Pe Anxiety Not tried Not tried 
B.S. a Faintness Not tried Not tried 
C.R. Pain on belching Not tried Not tried 
CLL. ++ P| Not tried Marked relief Patient of Dr. Elliot Hochstein 


among 200 patients, heart disease was known to be 
present in 3. Of the total group of 200 patients 51 
had heart disease — a prevalence of 6 per cent of 
tender xiphoids in ward cardiac patients. It should 
be noted that 7 of the 200 patients had gall-bladder 
disease; 1 of these had a slightly tender, and 1 a very 
tender xiphoid. In general, our observations are in 
agreement with those of Fenz."* 

The patient in our group was a girl of 
twenty-three, and the oldest a man of seventy-four. 
Most of the patients were forty to sixty years of age, 
as were most of the ward population. Table 1 sum- 
tender xiphoids observed clinically in the past seven 
years. 


wiTtHouT Orner Known Diseases 


Most of the 10 patients in the group knew of some 
activity or change of position that precipitated the 
discomfort. In all cases the symptoms could be re- 
produced by gentle xiphoid pressure. 


H.J., a 48-year-old insurance executive, was first 
in ta Y 1954. Since 1952 he had had an inter- 


the gall , gastrointestinal tract and 
the at th made 
e y in attempts were to 
ith . The first inj 


. Within 2 minutes pressure no longer clicited 
corridors 


procaine. 
no definite tenderness of the xiphoid. ecu, be he noticed 
bending 


some discomfort in the center of the chest while 
over; there have been no symptoms on exertion. 


This case illustrates the resemblance to angina in- 
cluding the precipitation of the pain by rapid walk- 
The bizarre characteristics of the sensations and the 
high degree of relief with procaine infiltration are 
noteworthy. It is unlikely that the relief was due to 
suggestion because, on two occasions, injection 1 cm. 

Case 2. , a 32-year-old physi 
March 18, 1953, 
pain in the left shoulder of 12 days 
volved the left pectoral area and 

i 
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walking an 
during inactivity. _ Gen 


crea, pr a be 
e xiphoid area i 
the patient made the patient oe 
= became symptom free for about 
one morning with the same ain 
‘The pain persisted. f 
pain persisted for 
were normal. 


of this discomfort to angina pectoris in that walking 
up an incline produced the symptoms although they 
also occurred while the patient was resting quietly. 


XIPHOIDALGIA AND CONCOMITANT 
Coronary-Arrery Disease 


B.A., a 55- 

complaining 

the chest since 1947 

precipitating circumstances. The pain was 

substernal area and often radiated to the neck and left 
When associated with activity it was 
induce him to stop. With the onset of pain 
nary-artery disease was diagnosed, and after 2 months of bed 
rest, he had experienced some relief. In 1948 a peptic 

was found; on a strict ulcer regimen the substernal pain dis- 
appeared. Early in 1952 he began to have increasingly fre- 


chlo- 


At present he is 


Case 4. H.E., a 44-year-old man, complained of 
nagging pain in the upper abdomen. In 1949 exam- 
ination revealed marked tenderness of the xiphoid. X-ray 
study showed gallstones. In July of that year acute chole- 
cystitis necessitated cholecystectomy; in October the xi 

was not tender. The patient was seen again in N 
1952, because for 4 months he had been havin, 


ifr 
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, although it che aiphotl occurred 
tle pressure on the xiphoid produced 

a great increase in the shoulder pain, which isted for 
pain in 
or by 
nt. He 
e from 
that he 
ere was 
several 
¢ pain 
disappeared spontaneously after a few weeks. 
This case illustrates again the curious resemblance 

sensation a ess in the chest a 

upper abdomen, occasionally radiating to the throat. These tent pain in the sternal area, with simultancous 

symptoms commonly occurred while he was hurrying to in the fingers of the left hand, precipitated by walking and 

catch his evening train but never compelled him to slow  jasting 10 minutes to 2 hours. The pain did not compel 
down. He had been referred by his nape. Dr. B. C. him to stop activity and occasionally occurred during rest. 

Glueck, Jr., who considered these chest symptoms, which During physical examination, pressure on the xiphoid repro- 

aroused much anxiety in the patient, not related to the duced pe pain and also caused faintness, blanching and 

neurosis. There were no relevant physical findings except sweating. When next seen he reported that the pain induced 
extreme tenderness of the lower left margin of the xiphoid, by the gentle xiphoid examination had lasted = 10 hours 
where pressure duplicated most of the long-standing symp- and was located in the xiphoid area and referred down the 
left arm. An exercise-tolerance test pointed to coronary- 
artery disease. 
Because the patient was sensitive to procaine, 
ride was sprayed over the xiphoid area, with c 
relief. He obtained an ethyl chloride bottle of his own a 
ayed himself so frequently that the skin over the xiphoid 
made wi € needle : alk without 
to 1 cm. above the lowest margin of the xiphoid. The these symp- 
patient experienced partial relief of the tenderness. Pressure 

at the lowermost corner still produced the sickening sensa- 

tion in the center of the chest. About 20 minutes later, Three other patients had xiphoidalgia apparently 

nae inf in association with coronary-artery disease. In 1, 

pain, nor did xiphoidalgia appeared to have developed as a pro- 

carrying a heavy bag in each hand. During the next 6 dromal manifestation of myocardial infarction on 

months there were mild recurrences on 3 occasions, always ewe eccasions 
throat. Often the pain seemed to radiate from 
portion of the chest to the left shoulder and w 
panied by tingting of the leit The discom 
rom mmutes to hours and was not related to ac 
symptoms, including the sense of throat constri 
left-arm discomfort, were reproduced by 
xiphoid. An electrocardiogram was The 
remained tender for several months, and then the 
became asymptomatic spontaneously. 
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It is of interest that this patient’s xiphoidalgia re- 
curred after removal of what was senamed to be the 


primary disease. 


Case 5. M.T., a 43-year-old housewife, was 
of n, nausea and 


gallbladder 
Ripboid tenderness appeared the patient was then com- 
of bows of pain i shoulders in addi- 


symptoms. iphoid remained tender to pressure for 8 
months during that time there was no spontaneous 
pain. After ethyl chloride sprays the tenderness disappeared. 


Orner Conpitions ASssOcIATED WITH 
XIPHOIDALGIA 


to experience pain over the lower portion the 

that often radiated up the center of the chest and occa- 
to both shoulders and upper arms. It was of 

nauseating quality. The pain most commonly 

bed. h episod 


was of fairly rapid onset Occa- 
sionally, a dull but es ache covered that al for much of the 
day. Acciden 7 his gn in 
severe form, + tle pressure 
apprehensive of even brief palpation of the xiphoid because 
gentle touch often produced the — Pain. 


was bony movable, and felt aneukek like a 
In 1947 x-ray study ‘of the chest, sternum, 
intestinal tract (hiatus hernia was looked for and not a 
and gall bladder was negative, and elec 

normal. In 1953 a ba hernia was first demonstrated. “ec 


addition, in 1953, tient experienced pain in the left- 
shoulder area numbness and of the 


This is another case that illustrates a superficial 
resemblance between the xiphoid syndrome and the 
discomfort of angina pectoris. Appearance of the 
nodule suggests the possibility that a localized osteo- 
chondritis, was present. Burman and Sinberg' have 
described such findings. 


Discussion 


Anatomic Considerations 

The xiphoid varies considerably in size, shape and 
precise position. When situated anteriorly, it is readi- 
ly palpated and often easily seen in thin people. When 
placed posteriorly, it may be difficult to feel, par- 
ticularly if the costal angle is narrow. We have en- 
countered a patient with a xiphoid over 6 cm. long 
and others with one of 2 cm. It may be forked or may 
show fenestration. It may be fairly pliable or rigid. 

The anterior surface of the xiphoid serves as at- 
tachment for a small portion of the rectus abdominis 
muscle and for the costoxiphoid ligament. Posteriorly, 
fibers of the diaphragm and transversus thoracis are 
attached. The aponeuroses of the abdominal muscles 
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attach along the lateral borders of the xiphoid. 
precise innervation of the xiphoid has never 
elucidated. The best known source of sensory 
to the xiphoid consists of the spinal (fourth to 
thoracic) nerves via the intercostal nerves. 
terminal filaments of these nerves approach 
line anteriorly they send fibers upward over 


pain and hyperalgesia may be 
from the stomach and gall bladder, in the mechanism 
of segmental spread of pain impulses described by 
Lewis.’ Overlapping of xiphoid and cardiac afferent 
innervation occurs, since pain from the heart is trans- 
mitted over the dorsal rami of the first to sixth tho- 
racic nerves*® and from the xiphoid over the fourth 
to eighth thoracic nerves. 

In addition afferent fibers reach the phrenic nerves 


af 

; 

2 


. It appears that there is 


Symptoms and Signs 


inquiry, states that the pressure has 
only local discomfort but also the pain in the chest, 
shoulder or throat, which he experiences spontaneous- 
ly. In some cases the same gentle pressure must be 
maintained for a minute or two before the local 


seen in 1951 
She had, in 
addition, a angi e that an acute 
the parietal peritoneum on the abdominal surface 
of the diaphragm and also send branches to the liver 
capsule. Phrenic innervation probably explains the 
referral of xiphoid pain to one or both shoulders, 
when tenderness was y gone, he found a sm > 
0.5 cm. in diameter, lying against the xiphoid at the point 
when the tender portion of the xiphoid is subjected 
to very moderate fingertip pressure. Most people 
complain of pain if the xiphoid is pressed forcefully; 
it is normally somewhat more tender than most other 
bones. 

It has been useful to employ each patient as his 
own control. Before the xiphoid is touched the adja- 
cent ribs, costal cartilages and sternum are subjected 
to forceful fingertip pressure, and the patient’s re- 
sponses are closely observed. The xiphoid is then 
gently palpated over its entire surface and along its 
borders, with much less pressure than that required 

a to produce even mild discomfort over adjoining bones. 
In some patients the borders of the xiphoid are easi- 
ly outlined. In others the margins of the bone may 
be difficult or impossible to palpate, and precise lo- 
calization of the tenderness may not be possible. If 
the syndrome is present, an area of marked tender- 
ness is found over some portion of the xiphoid, most 
commonly along a border. Usually, the patient, on 
comfort increases and spreads. After palpation the 
pain may persist for minutes or hours. Indeed, some 
patients with the syndrome refuse further examination 


of the area and palpate it themselves only with great 
care and obvious a 

Occasional patients show moderate 

of the xiphoid but have no history of spontaneous 
episodes of pain. The significance of this finding is 
obscure. One pitfall should be mentioned: some pa- 
tients who are apprehensive may overreact to the 
curiously disconcerting sensation that may follow 
pressure on the xiphoid. 

The pain of the xiphoid syndrome varies greatly 
in location, quality, severity, duration and precipitat- 
ing agents — not only in different patients but also 
in the same patient at different times. 

The pain is most experienced deep in 
the chest somewhere behind the sternum and may 
radiate into the epigastrium, through to the back, to 
both shoulders, to the arms or over the precordium. 
Two patients had a feeling of constriction in the 
throat. 

The pain is most commonly described as a deep, 
slightly nauseating ache, somewhat like that ex- 
perienced after a blow in the celiac plexus. It is 
sometimes described as dull, rarely as burning and 
never, in our experience, as stabbing. It may be 
slight or great and is seldom agonizing. When it oc- 
curs at night it is often severe enough to interfere 


quality arouses much apprehension. When the pain 
appears during exertion, the patient may or may 
not stop his activity at once, in contrast to angina 
pectoris, which usually compels stopping. 

The onset and disappearance of the pain are not 
instantaneous, The duration varies from minutes to 
many hours, with recurrences at intervals of minutes, 
hours or days. Usually, the pain recurs many times 
daily. The syndrome, if untreated, may last for weeks, 
more commonly for months and rarely for years, and 
has usually disappeared spontaneously. In occasional 
cases it has recurred months or years later. 

The precipitating causes are often obscure and 
vary from patient to patient. Bending, stooping, lift- 
ing, turning over in bed, eating a large meal and 
walking, especially up an incline, are common causes 
of renewed pain. 


Diagnosis 

The diagnosis is easily made if the condition is 
suspected. Since the condition is not infrequent, it is 
suggested that palpation of the xiphoid area be done 
in most general physical examinations and certainly 
in all patients complaining of pain in the chest or up- 
per abdomen, whether or not other disease is present. 
It is important that the observer routinely practice 
palpation of the xiphoid long enough to become fa- 
miliar with the range of normal tenderness. Most 
xiphoids are more tender than other bones, but when 
this syndrome is present, remarkably little pressure 
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is required to cause considerable pain and duplica- 


Treatment 

Procaine infiltration. Adequate procaine infiltra- 
tion of the xiphoid area is the most effective means 
of producing lasting relief of pain. Sometimes, symp- 
toms recur in milder form after some days, necessitat- 
ing a second infiltration. Occasionally, it is necessary 
to block the region a third time before more lasting 
relief is obtained. 

The mechanism by which procaine infiltration pro- 
vides relief is a matter of speculation. The interrup- 
tion of pain impulses in a self-perpetuating or rever- 
beratory circuit is one explanation, as suggested by 
Travell.2° Our observations offer no direct evidence 
on these points. No attempt has been made to con- 
trol the psychologic effect of injections by the use of 
saline solution, but in 1 case, on two separate occa- 
sions, the patient received injections about 1 cm. 
from the critical area, with little relief, only to lose 
the pain completely when the injection was made in 
the most tender area. 

Ethyl chloride spray. This may relieve symptoms 
during an attack; the prompt occurrence of relief 
may aid in the diagnosis. Ethyl chloride is not often 
effective in abolishing attacks permanently, but in 
occasional cases, relief ensues. 

_ Treatment of the underlying disease. When xiph- 

occurs in association with other diseases, 


a The pain arising from the mg 


seen none 


cacion the siphold will supert the of 
» Particularly the condition of nerve fibers, 
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In view of the relatively frequent association of 
this syndrome with coronary-artery disease, gall-blad- 
der disease, peptic ulcer, esophageal lesions and hiatus 
hernia the concomitant presence of these conditions 
should be considered. 
with sleep — sometumes because Of the intensity 
pain per se and sometimes because the deep visceral 
treatment directed toward symptomatic control of 
the major disease may be followed by disappearance 
of the xiphoidalgia. In cases in which the pain persists 
after operation procaine infiltration may be _— 
patient believes that he has heart disease, and requires 
reassurance. Even when procaine infiltration fails, 
as it may, spontaneous disappearance of the pain 
within some weeks or months is to be expected. 
Surgical excision. As stated above, xiphoidectomy 
has been performed in the past for relief of xiphoid- 
algia. Of the cases of xiphoidalgia that we have 
nerve endings and arteries. 
Summary AND CONCLUSIONS 
The xiphoid syndrome has one common denomi- 
nator — pressure on the very hypersensitive portion 
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of the xiphoid reproduces the varied chest, shoulder, 
arm, back or epigastric discomfort of which the pa- 
tient complains. 

The natural history, including frequency, anatomy, 
pathology, symptoms and signs, is described. Ap- 
parently, the syndrome can be found in roughly 2 
per cent of the population of a general-hospital ward. 
It is seen without other known disease but some- 
what more commonly in association with diseases of 
the heart, gall bladder, stomach and esophagus, and 

A series of 24 cases is reported. 

Methods of treatment, including procaine infiltra- 
tion, ethyl chloride spray, reassurance and excision, 
are described. 

It is urged that this syndrome be searched for. It 
is believed to be far more common than is generally 
appreciated. 

We are indebted to Drs. David P. Barr and Herrman L. 
Blumgart for helpful suggestions. 
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PENTOLINIUM AND HEXAMETHONIUM COMBINED WITH RAUWOLFIA IN THE 
TREATMENT OF HYPERTENSION* 


Epwarp Dennis, M.D.,¢ Forp, M.D.,f 
Rosert Herscusercer, M.D.,§ anp Joun H. Moyer, M.D.{j 


HOUSTON, TEXAS 


(Group 1) for the treatment of another group of 


sion the experience of most investigators suggests 
that a centrally acting agent such as Rauwolfia ser- 
pentina combined with a ganglionic-blocking drug 
offers the most potent antihypertensive combina- 
tion. Rauwolfia in combination with hexametho- 
nium has been used effectively in the outpatient 
management of hypertension,’ with satisfactory 
orthostatic reduction in blood pressure but with sig- 
nificant untoward effects attributable to the use of 
the hexamethonium. Since its introduction** to 
American clinics pentolinium has been reported to 
offer more prolonged ganglionic blockade, with less 
severe untoward effects, than hexamethonium. 

This report is an evaluation of pentolinium used 
in combination with Rauwolfia in the 
of a group of hypertensive patients (Group 2), and 
a comparison of pentolinium and hexamethonium 
when each was used in combination with Rauwolfia 


cology, Calle Medicine 
of internal 


patients with clinical hypertension. All patients were 
treated on an outpatient basis. 
Mernop or Srupy 

Seventy-five patients (Group 1) who had pre- 
viously received Rauwolfia and hexamethonium for 
twelve to eighteen months were changed as an other- 
wise unselected group from Rauwolfia combined with 
hexamethonium to Rauwolfia and pentolinium.|| At 
the initiation of the present study this constituted 
all patients who were receiving Rauwolfia and hex- 
amethonium, whether responsive to treatment or 
not, who were being followed by us. Each patient in 
this part of the study served as his own control for a 
comparison of pentolinium with hexamethonium. 
Thirty-two of these patients were from the City- 
County Charity Hospital, and 36 were from the 
Veterans Administration Hospital; 7 were private 
patients incorporated with the Veterans Administra- 
tion Hospital patients throughout this report. The 
patients in Group 2 consisted of 34 patients who re- 
ceived Rauwolfia in combination with pentolinium 
from the outset of treatment. 

Each patient received a complete medical work-up 
\|Kindly supplied as Ansolysen by Wyeth Laboratories, Philadelphia. 
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hexamethonium, immediately preceding change of 
their therapeutic program to Rauwolfia and pentoli- 
nium. 


All patients in Group 2 received Rauwolfia with 
pentolinium from the start of combination therapy. 
Twenty-seven of these patients had severe 
sion requiring combination therapy from the start, 
and 7 had received Rauwolfia alone without an ade- 
quate blood-pressure response. These are included 
in the same group without distinction. | 

In both Group 1 and Group 2 the blood-pressure 
response is based on determination in the upright 
position. This is necessary in regulation of dosage 
because ganglionic blockade results in an orthostatic 


Tasrie 1. Summary of Clinical Status of Patients before Treatment. 


No. op Avensce Matz Patients Patients Patients Patunts Parients Patients 
Ace Patients WITH WITH WITH WITH WITH wItH with 
Renat Carpic Asnonmat  Parvious Parvious No Funpvs- 
Diseaset Exectao- Ceazanovas- coric 1& &4 
ARCTION CULAR Funpus- Funovs- 
Accipentt copic coric 
Cnanoe§ 
yr. 
Group 
Responsive 59 53 » 29 26 41 42 7 6 2 43 14 
Nonresponsive 16 51 9 7 6 9 9 0 0 4 9 4 
Totals 39 % 32 50 51 7 6 5 “92 
Group 2+: 
Responsive 32 50 23 9 13 10 23 4 2 C) 13 13 
Nonresponsive 2 50 0 2 0 1 1 9 0 1 1 0 
Totals 23 24 5 2 7 14 1s 


*Patients who first received Rauwolfia & hexamethonium & then switched to Rauwolfia & pentolinium. 


+Patients who received Rauwolfia & pentolinium as initial therapy. 
tNumber in respective groups with this complication. 
§Graded 1 to 4, according to Keith-Wagener classification. 


glionic agent was being adjusted to produce the 
optimal result. Both hexamethonium and pentolin- 
ium were administered by a titration method — that 
is, therapy was begun with small doses of the gan- 
glionic-blocking agent and then increased until an op- 
timal blood-pressure reduction was obtained or side 
effects prohibited further increase in dosage. By con- 
trast, Rauwolfia compound was given as a fixed dose 
of 2 mg. of reserpine, 8 mg. of alseroxylon or 400 or 
500 mg. of whole root (Rauwolfia) per twenty-four 
hours. The dose was usually divided and given with 
meals and at bedtime. Key laboratory studies (deter- 
mination of blood urea nitrogen, electrocardiograms, 
urinalysis, and x-ray examination of the chest) were 
performed at intervals during treatment. 

Patients in Group 1 who received Rauwolfia and 
hexamethonium before Rauwolfia and pentolinium 
received the latter combination for periods of three 
to eight months. All blood pressures recorded during 
this period were averaged. The results of treatment 
during this period were compared and contrasted 
with those similarly obtained during the period of 
three to six months of Rauwolfia combined with 


blood-pressure reduction predominantly, the reduc- 
tion in supine levels being more delayed in onset and 
less prominent in magnitude. A “response” to ther- 
apy was defined as a reduction of 20 mm. of mercury 
or more in the mean pressure in the upright position; 
a patient was said to be normotensive if the average 
reading was 150 systolic, 100 diastolic, or less. If 
either systolic or diastolic average was greater than 
this, the patient was not considered to be normoten- 


thonium for twelve to eighteen months. Blood-pres- 
sure response during the last three to six months of 
this therapy is compared with the results after three 


to eight months of Rauwolfia in combination with 
pentolinium. The clinical status of this group is 
listed in Table 1. 

Fifty-nine of these patients, or 79 per cent, had a 
reduction of at least 20 mm. of mercury and were 
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before being referred to the hypertensive clinic for 
plete blood count and urinalysis, a chest teleoroent- 
genogram, a determination of blood urea nitrogen 
and an electrocardiogram. All patients were placed 
on placebo therapy and were followed at weekly in- 
tervals for at least four weeks before definitive drug 
therapy was begun. Blood pressures were recorded 
in the standing and supine positions by a physician 
at each clinic visit, and a careful inventory of poten- 
tial side effects was made. After the initiation of 
definitive drug therapy, follow-up visits were made 
at intervals of one to four weeks, being more fre- 
quent during the time when the dosage of the gan- 
sive. 
RESULTS 
Group 1 
This group consisted of 75 patients who had pre- 
viously received Rauwolfia combined with hexame- 
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pentolinium-Rauwolfia 
Fifty-even patients, or 76 per 
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two, or 94 per cent, were responsive to treatment, 
and 14, or 41 per cent, became normotensive. Seven 
of these patients, including the 2 who were unrespon- 
effects are summarized in Table 5. 


75 (100%) 59 25 (33%) 


methonium were responsive to Rauwolfia and pento- 
linium. Ten who were responsive to Rauwolfia com- 
bined with hexamethonium did not respond to Rau- 
wolfia and pentolinium. 

Side effects, both beneficial and untoward, are 
analyzed in Table 3, with a comparison on the same 
patients of effects present during pentolinium ther- 
apy as compared with hexamethonium. Impotence, 
although present under both regimens in many cases, 
is not included because of difficulty in accurate 
evaluation. 

Group 2 

This group consisted of 34 patients who received 

Rauwolfia and pentolinium from the beginning of 


Taste 3. Comparative Frequency of Side Effects with 


Rauwolfia Combined with Pentolinium or Hexamethonium. 


Constipation 
Anxiety & depression 


o 
8 


*75 patients in 


Until the pathologic physiology of hypertension is 
more adequately understood and can be specifically 
reversed, there appears to be a theoretical and prac- 
tical advantage to treating hypertension with a mild 
4. Blood-Pressure Response* to 

with Pentolinium from the Outset of ee 


Noamo- Non- No, 
TENSIVE Taeatep 

10 2 2 

4 0 6 


32 (94%) 14 (41%) 2 (6%) 34 (100%) 


*In upright position. 
+Reduction in mean blood pressure of 20 mm. Hg. or more. 


centrally acting agent such as Rauwolfia and adding 
a ganglionic-blocking agent if additional therapy is 


Taste 5. Side Effects in Patients Receiving Rauwolfia 
Combined with Pentolinium from the Outset of Therapy.* 


Swe Errecr No. or 


Cases 
14 
20 


Bradycardia 
Nasal congestion 
Sedation 
Increased appetite 


*Total of 34 patients. 
necessary. With this approach, patients with mild 
hypertension who are responsive to Rauwolfia alone, 


| 
considered respo 
treatment (Table 2) 
cent, were 
33 per cent, were normotensive on pentolinium- 
Taste 2. Comparison of the Blood-Pressure Response to Rauwolfia Combined with Pentolinium and Rauwolfia Combined 
with Hexamethonium. 
Resronse to & Pentoumnium Response To Rauwouria & HexameTHonium 
“TRATED PATENTS” PATENTS, PATIENTS. PATIENTS 
City-County Clinic 32 26 4 10 32 23 4 13 
Veterans Administration 43 33 21 6 43 aa) 24 5 
Hospital* 
Totals in group ee 16 (21%) 75 (100%) 57 (7696)§ 28 (37%) 18 (24%) 
“Includes 7 private patients. 
¢tReduction in mean blood pressure of 20 mm. Hg. or more. 
$12 unresponsive to Rauwolfia & hexamethonium. 
$10 unresponsive to Rauwolfia & pentolinium. 
Rauwolfia therapy. Twelve who had not previously Discussion 
Source RESPONSIVE 
or Data Patientst 
Veterans Administration 
Hospital 6 
Totals 
51 41 
39 59 
9 26 
Dizziness 14 41 
1 Syncope 2 6 
49 Weakness 20 59 
4 Blurred vision ll 32 
Constipation 17 530 
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will not be subjected to more intensive . The 
blood-pressure reduction with Rauwolfia in combina- 
tion with ganglionic blockade is orthostatic and may 
be corrected, if excessive, if the patient lies down. 
The iveness to nor-epinephrine is not lost as 
it is with adrenergic blockade so that excessive hypo- 
tension may be readily and effectively combated. 
The Rauwolfia, by virtue of its additive effect to 
ganglionic blockade, permits a lower dosage of the 

lionic-blocking agent and thereby reduces the 
untoward effects attending the use of any ganglionic- 
blocking agent. 

Practically, it has been shown that Rauwolfia com- 
bined with ganglionic blockade is effective in reduc- 
ing the blood pressure in the majority of patients in 
whom it has been used. Theoretically, if the degree 
of ganglionic blockade depends on dosage of the 
blocking agent, the only limitation to producing any 
degree of blood-pressure reduction that one desires 
should be the development of prohibitive side effects 
of the ganglionic blockade. Clinical experience sug- 
gests that this is a reasonable assumption. 

It is, of course, not possible, in view of the similar 
pharmacology of the sympathetic and parasympa- 
thetic ganglions, specifically to block the sympathetic 
ganglions while the parasympathetic ganglions are 
not affected. Many of the side effects of ganglionic 
blockade are related to blockade of parasympathetic 
ganglions. One then desires an agent that will have 
a more regular and prolonged effect so that the re- 
duction in blood pressure will be smoother and per- 
haps the orthostatic dizziness and fainting minimized. 
Such an agent, although affecting the parasympa- 
thetic ganglions, should permit better adjustment of 
the organism with less marked gastrointestinal and 
bladder symptoms. Previous reports of Smirk* and 
Freis et al.* suggest that pentolinium possesses a 
more prolonged and even ganglionic blockade than 
hexamethonium and that it is in fact associated with 
fewer untoward effects. 

The series of patients described here who first re- 
ceived Rauwolfia and hexamethonium, and later 
Rauwolfia and pentolinium, support the impression 
that a majority of patients can be expected to re- 
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spond to this form of therapy. The 

response and normotensive rates indicate the similar- 
ity of effect between hexamethonium and pentoli- 
nium. The average daily dose of hexamethonium for 
all patients who were responsive was 2307 mg. in 
comparison to an average daily dose of 341 mg. of 
pentolinium, suggesting that milligram for milligram 
pentolinium is six or seven times more potent than 
hexamethonium. 

Untoward effects attributable to Rauwolfia such 
as bradycardia, nasal congestion, increased appetite, 
weight gain and sedation were similar in the pento- 
linium and hexamethonium periods. Dizziness on 
standing and constipation are associated with gan- 
glionic blockade, regardless of type, and were present 
in comparable numbers. The intensity of these 
effects was frequently less with Rauwolfia in com- 
bination with pentolinium. 

SumMMaRY 

One hundred and nine patients received Rauwolfia 
and pentolinium together in the outpatient treat- 
ment of hypertension. Ninety-one, or 83 per cent, 
responded to treatment with a reduction of 20 mm. 
of mercury or more in the mean arterial pressure, 
taken in the upright position. Thirty-nine, or 36 per 
cent, were normotensive in the upright position. 

Seventy-five patients received 
with hexamethonium for three months or more and 
were then shifted to Rauwolfia combined with pento- 
linium. Fifty-seven, or 76 per cent, were responsive 
to the former, and 59, or 79 per cent, to the latter 

Untoward side effects, attributable to ganglionic 
blockade, were similar in frequency but less intense 
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been made in the understanding of the metabo- 
lism of potassium and the role of this ion in a variety 
of pathologic states. Several excellent reviews on 
various aspects of this subject have appeared in the 
past few years,’~* but none have been concerned 
with the relation of potassium and the 

this field recent investigation has been 

fruitful, and it now seems appropriate 


the problem in an attempt to integrate 


and the effects of potassium 
ion on the kidney. Attention is given chiefly 
ies in man, but occasional reference is made 


to studies 


Excrerion OF Potassium sy THE Norma Kipney 

Changes in renal excretion of potassium constitute 
an important defense against excessive retention or 
loss of this ion, but the factors normally determin- 
ing the rate of potassium excretion remain undefined. 
It was suggested earlier that the serum potassium 


cells and intraluminal fluid. Although the data on 
potassium secretion have been obtained chiefly in 
animal experiments under special circumstances 
potassium secretion has also been demonstrated in 
normal man.‘ 

It has been proposed that potassium secretion by 
ion exchange is a more or less continuous process 
that may account for essentially all the potassium 
appearing in the urine.’*** Recent micropuncture 
studies in animals show that the potassium concen- 
tration in fluid collected from the middle third of 
the proximal tubule is lower than that in the plasma.” 
If active reabsorption of jum continues to com- 
pletion in the remainder of the proximal tubule distai 
secretion would have to account for all excreted 
potassium. 

The first observation of the ability of the organ- 
ism to deal with large quantities of potassium was 
made in 1871, when it was noted that a normal 
man could rapidly ingest as much as 10.5 gm. (140 
milliequiv.) of potassium chloride without untoward 
effects.** It was also pointed out that persons sub- 
sisting largely on potatoes apparently suffered no ill 
effects from a daily intake of 20 to 40 gm. (500 to 
excreted this amount without difficulty. 

tion of the renal and the extrarenal effects of potas- 
sium loading. Under basal condition normal hu- 
man beings usually excrete an amount of potassium 
equal to about 10 per cent of the quantity in the 
filtrate. When a load of potassium is administered 
orally to normal subjects, either as potassium chlo- 
ride or as potassium bicarbonate, there is a rapid 
increase in potassium which reaches a 
peak in two or three hours.**** At the time of max- 
imal excretion an amount equal to 40 to 50 per 
cent of the filtered potassium appears in the 
urine.***> With administration of single doses 
larger than 0.5 milliequiv. per kilogram of body 
weight renal excretion is usually insufficient to pre- 
vent a rise in serum potassium concentration.'*-"* 


tion by as much as | milliequiv. per liter and after 
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BOSTON 
URING the last decade major advances have potassium apparently is accomplished by an ion- 
exchange mechanism in which potassium of the 
tubular cells is exchanged for the sodium of the 
glomerular filtrate. Such a mechanism is analogous 
to the hydrogen sodium exchange between tubular 
body of this paper is devoted to a considera- 
the excretion and conservation of potassium 
normal and diseased kidney, as well as to 
ions of factors modifying renal handling 
elucidate 
filtered at the glomerulus might play a major part 
in regulating potassium excretion.® It now appears 
far more likely that the potassium content of cells, 
either body cells in general or cells of the renal 
tubules in particular, is the critical factor in reg- 
ulating potassium excretion and _ conservation.** 
This opinion is based chiefly on the observation 
that wide variations in potassium excretion occur 
independently of plasma potassium concentration or 
filtered load.*** 
A fundamental addition to the knowledge of potas- 
sium excretion has been provided by the demon- 
stration that more potassium may be found in the 
urine than is simultaneously filtered at the glo- 
merulus."*® This indicates that potassium must be 
secreted by the renal tubules. The secretion of 
*From the Medical Service, New England Center ital, and the 
of medicine, University School of Medicine, kilogram increase serum potassium concentra- 


liter.1*"* Electrocardiograms 
elevation in the height of the T waves, roughly pro- 
i to the rise in serum potassium concentra- 
tion. Within four or five hours of potassium load- 
ing serum concentration and urine potassium ex- 
cretion have generally returned to normal or nearly 
normal values.**-** 
Much larger doses of potassium have been given 
to normal subjects over several hours, and, although 
no biochemical data are available, it appears from 
the clinical description that symptoms of severe 
potassium intoxication in these cases.’**° 
After ingestion of 5 milliequiv. of potassium per 
kilogram of body weight in one to three hours pro- 
found muscular weakness, ataxia and prostration 
occurred, and it seems probable that serum potas- 
sium concentrations were greatly elevated. 
The only reported study on tolerance to intra- 
venous administration of potassium in a human 
subject showed that the administration of 113 mil- 
liequiv. (approximately 1.5 milliequiv. per kilogram 
of body weight) in an hour resulted in a rapid in- 
crease in potassium excretion comparable to that 
in subjects given a similar oral load.** Serum potas- 
sium increased by 1 milliequiv. per liter. The avail- 
able data concerning the effects of potassium excess 
on renal function are limited to a study in which 
7 subjects were given by mouth 2.5 milliequiv. of 
potassium per kilogram of body weight.* There 
were no significant changes in glomerular filtration 
rate in 5 of these subjects, but in 2 there were abrupt 
falls of about 30 per cent in the inulin and urea 
clearances. There was no evidence of circulatory 
collapse, and the mechanism through which the 
glomerular filtration rate was reduced is not evi- 
dent. 
In summary it appears that rapid oral admin- 
istration of potassium in amounts up to 1.0 mil- 
liequiv. per kilogram of body weight produces only 
a slight rise in the serum potassium concentration, 
but that the administration of large doses of potas- 
sium (2.5 milliequiv. per kilogram) will sharply 
elevate serum potassium concentration. The latter 
finding suggests that potassium may in fact be in- 
gested and retained in quantities sufficient to prove 
hazardous, even in the presence of normal kidney 
function. This observation is in contrast to the 
earlier opinion that potassium could not be taken 
orally in sufficient quantities to produce intoxica- 
tion because of gastric intolerance.’*® On the other 
hand daily amounts in excess of 5 milliequiv. per 


toward effects. Up to 640 milliequiv. of potassium 
chloride has been administered daily to a patient 
with acromegaly, without ill effects," and patients 
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with myasthenia gravis have ingested approximately 
500 milliequiv. of potassium daily for weeks or 
months, without evidence of intoxication.”* 

Although the kidney plays a vital part in defend- 
ing against acute potassium intoxication it should 
be emphasized that the tissues are also of great im- 
portance. Most of the potassium retained after 
an oral or intravenous load leaves the extracellular 
space.**** The transfer to tissues, possibly by an 
ion-exchange process, has the effect of sequestering 
potassium in areas where significant toxicity does not 
seem to occcur. This mechanism protects the or- 
ganism from a lethal accumulation of potassium in 
the plasma. Subsequently, as potassium is removed 
from the extracellular fluid by the kidney, the ex- 
cess tissue potassium is probably gradually mobilized 
and excreted. 

It is of special interest that continued administra- 
tion of potassium produces a striking increase in the 
tolerance of the organism to this cation. A dose 
of potassium that is almost uniformly fatal to an 
animal becomes innocuous after several days of 
sublethal loading by mouth or intraperitoneally.** 
Increased tolerance to potassium loads may persist 
for a week or longer after potassium administra- 
tion has been discontinued.** Although some ex- 
perimental studies indicate that slightly increased 
tolerance can be produced by previous administra- 
tion of DOCA or adrenocortical extract®* such 
protection is very small in comparison to that af- 
forded by prolonged potassium loading.** It is not 
known whether prolonged administration of potas- 
sium potentiates tissue uptake, but it has been dem- 
onstrated that this maneuver greatly increases the 
efficiency of the renal excretion of potassium loads.* 
As a result the urinary excretion of potassium usually 
exceeds the filtered load. This secretion of potas- 
sium is probably partly responsible for preventing 
the rise in serum potassium that is seen in unadapted 
animals. The demonstration of potassium secre- 
tion is not facilitated by previous administration of 
DOCA but only by previous loading.* 


Excretion oF Porassium sy THE Diseasep Kipney 


In acute renal failure accumulation of potassium 
in the extracellular fluid is a common finding.?” In 
the anuric patient, even if there is no intake of potas- 
sium, tissue catabolism releases potassium from the 
cells where the concentration of this cation is roughly 
thirty times that of the plasma. A large amount of 
this potassium is probably sequestered in normal tis- 
sues, but, without removal of potassium by the kid- 
ney, the serum concentration may reach lethal levels. 
This is particularly true when inadequate caloric 


ment of nutrition and in the absence of important 
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doses of 2 to 2.5 milliequiv. per kilogram potassium 

concentration usually reaches 6 to 8 milliequiv. per 

ilogram oO y weig ave n niste 

in divided doses over prolonged periods without un- 


only when severe oliguria (urine volume less than 
250 cc. per day) supervenes as a final event in the 


urine, in 

to an excretion of 49 to 100 per cent 

same interval by normal subjects.** Serum concen- 
tration of potassium rose 1.5 to 3.5 milliequiv. and, 
in some cases, to 8 or 9 milliequiv. per liter, 

in p signs of intoxication.'*** 


The elevated serum potassium concentration often 


CONSERVATION OF PoTASsIUM BY THE 
Norma. Kipney 


The normal kidney is so extraordinarily efficient 
in conserving sodium that in approximately five days 
after a subject is placed on a virtually sodium free 
intake, urinary excretion declines to a few milliequiv- 
alents daily.*° By contrast, conservation of potas- 
sium after withdrawal of this element is : 
inefficient. The institution of a diet 
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complications, serum potassium may remain normal administration of approximately 1 milliequiv. per 
or only slightly elevated throughout the anuric phase __ kilogram of body weight, only 4 to 39 per cent of 
despite progressive azotemia.”’ 
There is considerable disagreement concerning the 
frequency of hyperkalemia in patients with severe 
chronic uremia (nonprotein nitrogen or blood urea 
nitrogen above 100 mg. per 100 cc.). Some of the 
early investigators of this problem found elevations 
of potassium concentration frequently,**** and 
others noted it very uncommonly.**-** Various Dersistca many nours longer im 
methods were employed in the chemical measure- controls. Calculation of the distribution of the re- 
ments, and only a small number of patients were tained potassium again indicates, as in the normal 
studied in any single series. More recent studies subjects, that most of the potassium had been se- 
indicate that spontaneous elevations of serum potas- questered in nonextracellular sites. The data dem- 
sium concentration to levels above 5.5 milliequiv. onstrate that relatively small amounts of potassium 
per liter occur in approximately half the patients given as a single dose to a patient with renal in- 
with severe azotemia.**** Elevations above 6.5 or sufficiency may produce dangerous elevations of 
7.0 milliequiv. are uncommon and usually occur serum concentration, although larger amounts than 
this have been added to the daily diet in divided 
doses without untoward effects.*® An interesting con- 
: clusion that can be drawn from the studies of both 
only 13 patients with chronic renal disease were seen normal subjects and those with renal disease is that 
whose serum potassium levels were above 7.5 mil- on many occasions concentrations of 8 milliequiv. 
liequiv. per liter, and these were in the last stages of per liter or more can be reached without serious 
uremia.** Although oliguria is ordinarily a pre-clinical consequences. 
requisite for severe hyperkalemia it is not always 
accompanied by marked elevations in serum potas- pe 
sium concentration. It appears that spontaneous 
hyperkalemia of a sufficient degree to cause death 
occurs only in association with a general deteriora- 
tion of renal function and in the terminal phase of 
chronic renal insufficiency. 
The existence of a normal or only slightly ele- 
vated serum potassium concentration in most pa- 
tients with chronic uremia clearly implies that potas- 
sium excretion proceeds at a normal rate despite potassium is difficult, and only in the last several 
marked reductions in the potassium filtered at the years have data on the renal response to low potas- 
glomerulus. Therefore, the ratio of excreted to fil- sium intake become available.***** The diets recently 
tered potassium is high,** and, on occasion, the ex- employed have generally contained 10 to 15 mil- 
creted form has been observed to exceed the fil- liequiv. of potassium per day. After a week on such 
tered.** Although this evidence strongly suggests a regimen urinary potassium excretion of normal 
that potassium secretion occurs in these patients subjects fell to approximately 20 to 25 milliequiv. 
the error in estimating very low filtration rates is per day.**** In two weeks the urinary excretion 
so great as to prevent a definite conclusion. Never- was practically equal to the intake (10-15 mil- 
theless, it seems clear that the ability of the dam- _liequiv. per day) ,***** but additional small stool losses 
aged kidney to excrete normal amounts of potassium resulted in a slightly negative potassium balance. 
despite great reductions in functioning renal mass [In 1 patient studied for a prolonged period, there 
constitutes a kind of adaptation. It is not unreason- was a calculated negative balance of 1 or 2 milli- 
able to suppose that the mechanism by which this is equiv. per day from the sixteenth to the fifty-fifth 
achieved is similar to that which produces renal and last day of observation.** However, in view of 
adaptation in normal, potassium-loaded animals.’ the inherent limitations in the precision of balance 
Although the diseased kidney can adapt itself to technic, it is difficult to be certain that equilibrium 
the usual daily intake of potassium its response had not been achieved. The total potassium deficit 
» to an acute oral load of this ion is abnormal. In __ in each of these studies ranged between 250 and 300 
patients with renal failure due to a variety of kidney milliequiv., representing approximately 8 to 10 per 
diseases potassium excretion increases at a much cent of the initial normal body potassium. Serum 
slower rate than in control subjects."*** In a group potassium usually fell to approximately 3 milliequiv. 
of patients in renal failure, three hours after the per liter, and serum bicarbonate rose slightly. Few, 
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if any, clinical abnormalities were noted, although 
it is of interest that a loss of potassium of this magni- 
tude is one to which clinical significance has com- 
monly been attributed. 

In a recent study, a diet containing 1 or 2 mil- 
liequiv. of potassium per day was employed.** After 


to 5 milliequiv. per twenty-four hours.“6 Compar- 
ably low levels have been observed during the re- 
covery period from diabetic acidosis,** during pro- 
tracted vomiting** and in chronic diarrhea.“ In such 


than 10 milliequiv. per liter and if it is known that 
the urine volume is not more than | to 1.5 liters per 
day. A finding of a low urinary potassium is also 
useful in that it virtually excludes impaired renal 
conservation as the cause of the potassium loss. 
Although low intake of potassium and sluggish 
initial renal conservation are important factors in 
producing depletion, severe potassium deficiency in 
most cases results only when there are also substan- 
tial extrarenal losses or unusual factors promoting 
increased renal excretion of potassium (for example, 


CONSERVATION OF POTASSIUM BY THE 
Diseasep Kipney 


In most patients with advanced renal insufficiency 
concern about disturbed potassium metabolism is 
directed to the problem of potassium accumulation, 
but on infrequent occasions, hypokalemia may oc- 
cur. Potassium deficiency in such patients is usu- 
ally associated with both inadequate intake and ex- 
trarenal losses from vomiting or diarrhea.***° Un- 
der these circumstances, even in the absence of renal 
disease, potassium depletion may be expected, and it 
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is not necessary to postulate any defect in renal con- 
servation. A review of the literature has not re- 
vealed any case of demonstrated renal potassium 
wasting in a severely azotemic patient. Renal potas- 
sium wasting has been reported only in patients in 
whom damage to the tubules was far more prom- 
inent than involvement. This group in- 
cludes patients with so-called “renal tubular acido- 
sis” and Fanconi’s syndrome, those in the diuretic 
phase of acute renal insufficiency and a small ad- 
ditional group including patients with an excessive 
production of aldosterone. 

In patients with “renal tubular acidosis” the potas- 
sium loss as well as the calcium loss and osteomalacia 
have been attributed to defective acidifying mech- 
anisms." These patients tend regularly to excrete 
urine of pH 5.5 or higher despite the presence of 
hyperchloremic acidosis, and they have a limited 
ability to excrete titratable acid and ammonium." 
It has been postulated that the potassium and cal- 
cium losses represent a response to the demand for 
urinary cation when ammonium and titratable acid 


in glomerular filtration rate in many cases.**** The 
clearance data suggest diffuse renal impairment in 
which the glomeruli, at least in the initial stages, 
are simply less seriously involved than the tubules.** 
Several patients with this syndrome have later be- 
come moderately azotemic.** There is at present 
a paucity of pathological data in patients with “renal 
tubular acidosis.”** It is thus impossible to say 
whether they have a single underlying disease or 
whether they are a pathologically heterogeneous 
group who have in common only severe tubular 


cases of ond potent 
ing have also been observed in Fanconi’s syn- 
drome.**-#" It is thought that the cation wasting 
in these patients is secondary to the increased ex- 
cretion of organic acids.** If the potassium loss in 
“renal tubular acidosis” and Fanconi’s syndrome 
is simply due to a general defect in cation conserva- 
tion by the kidney, it is somewhat surprising that 
sodium ion has not been a i asso- 
ciated feature.**** Further study will be necessary 
to elucidate fully the mechanism of the potassium 
loss. 


A small group of patients with renal disease and 
potassium wasting have been reported*** who are 
not easily fitted into any of the classifications men- 
tioned above.* They had isosthenuria, normal or 


*Three patients described as cases of 


a week urinary excretion fell to between 15 and 30 

milliequiv. per day. Restriction of sodium as well 

as potassium appeared to augment the efficiency of 

the renal conservation of potassium. 
With more prolonged periods of potassium dep- 

rivation in pathologic states or with more severe 

deficits induced acutely, much lower urinary potas- 

sium excretions have been noted. After sixteen 

days of potassium depletion with an ion-exchange 

resin and total losses of 400 to 800 milliequiv. uri- 

nary excretion has been observed to drop as low as 3 

those found simultaneously in the plasma are oc- cannot meet this need.*' Although the absence of 

casionally encountered.**:*® appreciable glomerular disease has been emphasized 
These observations indicate that determination of recent measurements indicate significant reductions 

urinary potassium excretion may be useful clinically 

as an index of the severity and duration of potas- 

sium depletion. If excretion is less than 10 milli- 

equiv. per twenty-four hours one can assume that 

chronic potassium depletion exists, even though 

serum potassium concentration is not greatly low- 

ered. Analyses of random specimens of urine may 

yield similar information if concentrations are less 

diabetic acidosis and adrenocortical hyperfunction). 
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tubular cell and the intraluminal fluid.**** Restric- 
tion of sodium intake minimizes or prevents the po- 
tassium loss,*":** y by depriving the tubules 
of extra sodium that may be exchanged for potas- 
sium. 
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Potassium excretion is increased whenever there 
is a strong stimulus to retain sodium and at the same 
time a requirement for cation excretion exists. Thus, 
in each of the following circumstances in which 
these requisites are satisfied, a large potassium 
diuresis ordinarily results: during the administration 
of sodium ppurate”’ or sodium sulfate” 
to subjects ingesting a low-sodium diet or receiving 
ACTH or cortisone; after the administration of am- 
monium chloride,” mercurial or a 
carbonic anhydrase inhibitor™"* to patients with 
cirrhosis or severe congestive heart failure; and after 
the infusion of sodium paraminohippurate loads 
in nephrotic patients."* On the other hand prior po- 
tassium depletion curtails the potassium diuresis that 


Potassium excretion varies in a predictable fash- 
ion during a twenty-four-hour period."**° As with 
sodium and chloride there is a distinct nocturnal 


electrolyte excretion,**** and no adequate explana- 
tion for the diurnal rhythm has yet been offered. 


A variety of other factors affect potassium excre- 
Deh also accelerates potassium 
on pouibly because of the increased intact 

lular potassium concentration after withdrawal of 
water from cells. 


day.** During water diuresis concentrations of po- 
tassium in the urine may fall below those in plasma.*° 
Porassrum ExcreTion aND Acip-Base REGULATION 

As noted above, under certain circumstances, 
some, if not all, of the potassium in the urine re- 
sults from tubular secretion.**?* This addition 
of potassium to the glomerular filtrate is carried out 
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gen, moderate reductions in glomerular filtration rate 
and, in most cases, greatly elevated serum bicarbonate 
concentrations. These patients failed to conserve 
potassium on usual intakes despite severe hypoka- 
lemia, and potassium retention was achieved only 
with administraton of large potassium supplements. 
In several cases excessive production of aldosterone 
by an adrenocortical tumor has been implicated as the 
cause of the potassium wasting. Increased amounts 
‘~~ of aldosterone were found in the urine, and removal 
of the tumor corrected the electrolyte disturb- 
ance.**** It thus appears that adrenal tumors have 
been responsible for at least some of the cases of 
unexplained renal potassium wasting. On the other 
hand autopsy examination of a patient with a po- 
tassium-wasting defect revealed only malignant ‘formally occurs in response to a Variety Of Stir 
nephrosclerosis, the adrenal glands being entirely including hyperventilation, loading with alkali and 
normal.*® Although the finding of histologically the administration of a carbonic anhydrase inhib- 
normal adrenal glands does not exclude adrenal jton78 
overproduction of aldosterone the possibility re- 
mains that this patient (and perhaps some of the 
others) represented an example of primary renal 
potassium wasting. When one considers that po- suppression of potassium output that is not depend- 
tassium wasting occurs as one of multiple tubular ent on the temporal distribution of food intake,"*-** 
disorders in “renal tubular acidosis” and Fanconi’s _posture** or changes in glomerular filtration rate.**-** 
syndrome it seems likely that potassium wasting Reversing or otherwise modifying the pattern of 
occasionally develops as an isolated disturbance in sleep and activity for periods up to several days 
primary renal disease. does not consistently or significantly alter the 
During the diuretic phase of acute renal insuf- rhythm.**** Rhythmic changes in adrenocortical 
ficicncy the damaged tubules are unable to conserve activity do not normally seem to regulate cyclic 
electrolytes and water properly. As a result, po- 
as well other cations, may be lx in 
significant amounts.“ Observers have noted that 
the serum potassium may occasionally fall to levels 
below 3 milliequiv. per liter.*** No cases of death 
from potassium deficiency have been reported in this 
stage. 
EXTRARENAL Factors INFLUENCING THE Water diuresis sometimes produces a slight, tran- 
Rena Excretion oF Potassium sient increase in potassium excretion.** In balance 
Thus far discussion has been largely concerned studies no significant change in twenty-four-hour 
with renal factors that modify potassium excretion. 
In a variety of physiologic and pathologic states po- 
tassium excretion by the kidney is altered as a result 
of extrarenal factors, some of which are mentioned 
briefly below. 
Adrenal hormones (cortisone, compound F and 
aldosterone), as well as desoxycorticosterone, ac- 
celerate potassium excretion and produce a negative 
potassium balance. This increased excretion of po- 
tassium appears to depend on increased renal sodium 
reabsorption and is probably associated with an ex- 
change of sodium and potassium ions between the by an ion-exchange mechanism in which sodium is 
- reabsorbed in a manner analogous to hydrogen- 
sodium exchange.® The observation that potassium 
administration alkalinizes the urine®**** and that 
potassium-deficient, alkalotic patients often secrete 
an acid urine (“paradoxic aciduria”)*** first sug- 


and for, a common secretory 
pers ey In subsequent studies it was dem- 
onstrated that inhibition of hydrogen secretion with 
a specific carbonic anhydrase inhibitor increases 
potassium secretion, indicating that there is indeed 
a reciprocal relation between potassium and hydro- 
gen secretion."*** Thus, when there is a surplus of 
potassium in the tubular cells after potassium ad- 
ministration, hydrogen secretion is diminished and 
the urine becomes alkaline.**** Conversely, when 
the renal tubules are depleted of potassium, hydro- 
gen secretion is increased, and the urine becomes 
acid. This competition between potassium and hy- 
drogen could explain the increased potassium ex- 
cretion seen in both respiratory and metabolic al- 
kalosis,**** on the assumption that in each case a de- 
crease in intracellular hydrogen-ion concentration 
permits increased potassium secretion. Similar com- 
petition between potassium and hydrogen may ex- 
plain the reciprocal relation in the diurnal excretory 
rhythm of these ions.** 

It was initially suggested that increased loss of 
hydrogen in the urine during the development of 
potassium depletion was responsible for the alkalosis 
of potassium deficiency,’ but further studies have in- 
dicated that transfer of extracellular hydrogen ions 
to the tissues in exchange for intracellular potas- 
sium ions is primarily responsible for the initial ele- 
vation of plasma bicarbonate concentration.**” 
Nevertheless, the kidney is ultimately responsible 
for the failure to correct the alkalosis, and the in- 
creased tubular hydrogen secretion _plays an impor- 


kalotic patients is more acid and contains much less 
bicarbonate than one would expect in view of the 
elevation of bicarbonate concentration in the 
plasma.*” 

Metabolic acidosis regularly follows the adminis- 
tration of potassium chloride loads,**** and rough 
calculations indicate that only about a third of the 
reduction in plasma bicarbonate concentration can 
be accounted for by the losses in the urine.**"°° The 
disappearance of the other two thirds results from 
the transfer of potassium to cells,?*? either with 
eye amounts of bicarbonate or more likely 
in which ex- 


In view of the effect of potassium depletion on 
renal regulation of acid-base balance it might be 
anticipated that reduced amounts of potassium 
would be demonstrable in the kidney of potassium- 
depleted animals. However, analyses of such renal 
tissues have failed to show this,’ perhaps because 
of the difficulty in detecting a reduction in potas- 
sium content in the involved tubular cells, which 
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glomerular filtration rates and renal plasma flow. 


generative changes in the proximal tubu 

There is other evidence in the literature that po- 


circumstances in which renal function is already 
impaired. In patients with renal disease potassium 
depletion, occurring as the result of vomiting or diar- 
rhea, may well lead to additional renal i 

The azotemia commonly seen in patients with mul- 
tiple electrolyte deficiencies after surgery may be 
the result not only of sodium depletion, dehydra- 
tion and shock but also, possibly, of potassium deple- 
tion. Potassium depletion may be at least partly re- 
sponsible for the changes in the renal function pre- 
viously ascribed to alkalosis*** since most of these pa- 
tients are also depleted of potassium. It is also quite 
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may represent only a relatively small fraction of the 
entire kidney mass. 

Potassium Dep.etion Disease 
It has been known for some years that the kidneys 
of potassium-depleted animals undergo striking path- 
ologic changes, characterized primarily by vacuoliza- 
tion and degeneration of the tubular epithelium, 
without changes in the glomeruli.’ In several 
patients dying with potassium depletion as a re- 
sult of chronic gastrointestinal losses similar lesions 
have been described,’**’*® and they have also been 
noted in patients with ulcerative colitis.°%"° That 
disorders of renal function, as well as histologic le- 
sions, may be produced by chronic potassium deple- 
tion is indicated by recent observations on a small 
group of patients severely depleted of potassium as 
the result of chronic diarrhea.**** Some of these 
patients had slight albuminuria and cylindruria, but 
all were found to have isosthenuria and lowered 
Glomerular filtration rates were only moderately re- 
duced, and none of the patients were frankly azote- 
mic. The improvement in renal function that fol- 
lowed restoration of potassium deficits in some of 
these patients, and the absence of any other fluid, 
electrolyte or acid-base abnormality known to im- 
pair renal function, indicated that potassium de- 
pletion was specifically _ for the defect. 
urea clearance, isosthenuria or polyuria has been 
noticed in a few patients with potassium deple- 
 Polyuria regularly appears in potas- 
sium-depleted animals,’***** and a recent study 
suggests that glomerular filtration rate is reduced 
in potassium-deficient rats.** Direct evidence of 
disturbed tubular activity is afforded by the observa- 
tion that the transport of paraminohippurate is in- 

hibited in potassium-depleted kidney slices.’ 
The nephropathy of potassium depletion is prob- 
ably most important as a complicating factor in 
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ALCOHOL-INDUCED PAIN IN 


HODGKIN’S DISEASE* 


Cuartes A. Hatz, M.D.,¢ anno 
KennetH B. Orson, M.D.f 


ALBANY, NEW YORK 


SPORES by and and 
Madsen* have called attention to the seldom 
reported of the production of pain in 
Hodgkin’s disease by ethyl alcohol. With the excep- 
te Veterans Administration Hos- 
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Case Report 
A 20- soldier first became ill with *s dis- 
ease in , 1951. He was g 
i i time 
is was proved i in May, 1952. Initially, 
he peripheral lymphadenopathy, and hepa 
as the disease - Pain was always a major problem. 
mast pate wee located tow Be 
in several bones. roen 
failed to demonstra te bone changes. He was tented with 
several courses of either roentgenotherapy or nitrogen 
tard and finally with triethylene thiophosphoramide. Symp- 
toms were always relieved, but remissions became 
sively shorter, and he died in December, 1954. Since an 
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MEDICAL INTELLIGENCE tion of an article by Hoster® this subject has not been 
discussed in the American literature. The phenome- 
Zz non may appear before other signs of Hodgkin’s dis- 
= =< ease and, consequently, may be helpful in diagnosis. 
For this reason and also because this effect of alcohol 
is unusual and interesting, we present a case and 
summarize the cases previously reported. 
hick a Medical College: assist difficult to keep him comfortable. He was continuously 
elon, Albany Hospital. miserable, with pains, fever, weakness, anorexia and severe 
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MEDICAL INTELLIGENCE — HALL AND OLSON 


Bastrup-Madsen’ reported the phenomenon in 9 of 
62 cases, and it has been observed in patients with 
Hodgkin’s disease but not in patients with other 
lymphomas. 

Although pain was the most common effect of 
alcohol, Verbeeten' described generalized pruritus 
and a sense of constriction in the neck in 1 patient. 
One of the patients of Bichel and Bastrup-Madsen? 
experienced paresthesias. Hoster® observed an in- 
crease in pruritus and cough; he also noted that pain 
was replaced by local anesthesia if the alcohol intake 


Taste 1. Summary of Reported Cases. 


quently felt at the site of demonstrable disease or 
where disease was demonstrated later. When the 
patient had spontaneous pain the alcohol-induced 
pain was usually more severe. Pain lasted for fifteen 
to sixty minutes and frequently was so severe that the 
patient abstained from alcohol thereafter. Although 
the experience was quite disturbing the patient often 


was continued to a sufficient degree. The effect of 
alcohol on the over-all course of Hodgkin’s disease 
is unknown. One of our patients, a man who did not 
experience pain from alcohol, repeatedly observed an 
increase in size of peripheral lymph nodes and fever 


alcohol by mouth and by vein there is no doubt that 
the alcohol is the offending substance. The basis of 
this action is unknown. Bichel and Bastrup-Madsen* 
tested 7 vasodilators in some of their patients who 
had pain after alcohol. None of the vasodilators 


C. P. Alcohol pain in Hodgkin's disease. Lancet 1:906, 1953. 
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‘cian decided to 
and narcotics. An intravenous infusion of a 
cent alcohol and dextrose was started. 
inutes, after the patient had received only a 
e 1000 cc. of solution, he began to have 
several bones, especially in the lower legs. 
much worse than he had previously expe- 
ysician was not immediately available to 
a: the infusion, and by the time it was discontinued 
t was in near collapse > re. 
ee ee that he been a fairly heavy 
... drinker before his and during the first 2 of his 
disease. At Christmas time in 1953 he found that a small 
amount of beer, less than 1 bottle, or a cocktail precipitated 
or No. or Patients No. or No. ov Parints No. or 
Data with Pain with Pain From wirn Curst Pain 
ALCOHOL ALCOHOL BEFORE MEDIASTINAL WITH 
Dtaonosis Lymrn Noves TOMS PROM 
ALcomoL 
Pan 
Bichel & 

Bastrup- Madsen? 9 4 5 5 3 1* 
Verbeeten' 4 3 2 2 0 it 
Petch* 1 1 0 0 0 0 
Present series | 0 i 1 0 0 

Totals 15 8 8 ry 3 2 

*Paresthesias. 

tPruritus & sense of constriction in neck. 
severe pain in the elbows, shoulders and several bones. This 
unfortunate incident described above. 

Discussion 

The case presented was typical of the phenomenon 
as described in the reports of Verbeeten,' Bichel and“ Since the phenomenon has been observed after the 
Bastrup-Madsen’ and Petch* and in the discussion ; 1.1. of Dutch. Danish. English and Ameri 
by Hoster® (Table 1). Very small amounts of the 
alcoholic beverage were required, sometimes only a 
mouthful. The pain appeared promptly even within 
one or two minutes in some cases, and pain was fre- 

reproduc 
CONCLUSIONS 
Some patients with Hodgkin’s disease experience 

tid not mention it to D clan until asked. severe pain at the site of disease immediately after 

Alcohol-induced pain may precede any other rec- the intake of small amounts of beverage containing 
ognizable manifestation of Hodgkin’s disease by a ethyl alcohol. This phenomenon may precede any 
year or more in some cases. Some of the patients other evidence of the disease and may disappear after 
who had pain from alcohol initially could tolerate therapy of the Hodgkin disease. 
alcohol after treatment of the Hodgkin disease. 
Bone disease was present in 8 of the 15 reported REFERENCES 
cases, and in 3 others, pain probably originated from | Verbecten, B. Aversion to alcoholic beverages in Hodgkin's di 
fined space is more likely to produce the phenome- 2. Bichel, ion ion 
non. Certainly, all patients with Hodgkin’s disease . Hoster 
do not experience pain after alcohol. Bichel and 4. Petch, 


DOCTORS AFIELD 
Alexander Garden (1728-1793) — Colonial 
Botanist* 


Anprew Kerr, Jr., M.D.t 
NEW ORLEANS, LOUISIANA 


, required in the eighteenth-century 
medical curriculum, became a major avocation 
of many physicians. The first Sherardian Professor of 
Botany at Oxford was an eighteenth-century phy- 
sician, and the Regius Professor of Botany at Paris 
in the early 1700's was a doctor of medicine.’ The 
two most prominent physicians of the European con- 
tinent of the eighteenth century — Boerhaave and 
Haller — made extensive and significant contribu- 
tions to botany. To the physicians, William Withering, 
Erasmus Darwin and Jean Baptiste Lamarck, eight- 
eenth-century botany also owed a debt. Carl Lin- 
naeus, physician turned botanist, who named and 
described over 8000 plants, was the hub of the wheel 
of botany’ in the century. ted to the chair of 
medicine at Upsala in 1741, he exchanged it the 
next year for the chair of botany. His followers sent 


botanists, he found much to lament about Carolina: 
“A horrid country, where there is not a living soul 
who knows the least iota of Natural History,”* “a 
climate so ill adapted to study,”* “A country abound- 
ing with almost every plant... yet... not. . . one 
botanist,”® “scarce one here that knows a cabbage- 
stock from a common dock — but when dressed in 
his plate, by his palate,”*° “What has been passing in 
unknown to us, in these 


1755, encouraged by mutual 
respondence with Linnaeus. Four years later Lin- 
naeus replied, setting Garden the task of collecting 
fish and reptiles. Although more interested in botany 


tions and gave his Carolina disciple carte blanche to 
send what he found of note. In Linnaeus’s twelfth 
edition of Systema Naturae (1767) Garden is given 
credit for describing 3 new genera of plants, 2 new 
genera of fish and 60 new specimens of serpents, in- 
sects and fish.? Linnaeus obliged Garden by naming 
one of his plants after the Reverend Stephen Hales 
and another new genus after Dr. John Fothergill. 
To honor his “happy illustrator of Nature of Caro- 
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to name it for one from a region where the plant was 
later to flourish. Introduced into England from the 
Cape of Good Hope, it was called Cape jasmine by 
a botanist friend of the importer. This name is still 
the popular name applied to the easily grown shrub 
of southern gardens — in distinction 
hothouse-grown 


over that of England. eo the Royal 
of Physicians he wrote to his friend Ellis: “I would 


of whith tdends end 
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lina” Linnaeus named, in 1762, a spectacular orna- 
mental shrub “Gardenia.” The naming of the plant 
was a complex story.'? Garden did not describe the 
plant. It was entirely fortuitous that Linnaeus chose 
To prevent embarrassing his botanical friend, the 
importer requested Linnaeus, on declaring it “no 
jasamine,” not to name it for him. By forfeit, Garden 
was honored. 

Garden’s major contributions to botany were in 
his early life. Later, he became thoroughly enmeshed 
in the successful practice of medicine.'* In but one 
not forego the pleasure that I have in freedom, for 
all the gorgeous shackles of their jog-trot practice.” 

m ical specimens Irom many parts of the Garden complained frequently of the exorbitant 

world. In colonial South Carolina, Dr. Alexander time his medical practice required.'"* Yet on many 

Garden, of Charleston, was his disciple.** calls he was an excited observer of nature, and the 

In the 1750’s Garden, beginning the practice of experience described many years later by Frost" 

medicine at Charleston, was an unhappy young man. may have been a common one to Garden: 

Educated in Scotland and trained in medicine by The way a crow 

Shook down on me 
The dust of snow 
From a hemlock tree. 
Has given my heart 

A change of mood 
And saved some part 
Of a day I had rued. 

Garden was a loyalist; his only son was a revolu- 
tionist. After the close of the war and the confisca- 
tion of his property, he moved to England. In the 

- er last ten years of his life, although in failing health 

en Carried Out the assignment and sent many 

specimens preserved in rum on the hazardous journey 

to Sweden. Linnaeus approved of Garden’s descrip- +. 

4. 

of 'Mediclns; Wanting of medicine, Louisiana State University School 
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CASE RECORDS Neurologic examination showed the patient to be 
OF THE oriented. He gave no evidence of intellectual im- 
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CASE 41401 
PresenTaTION OF Case 


A sixteen-year-old boy was referred to this hospital 


radiating and was aggravated by motion of the neck, 
coughing, sneezing and straining at stools. The 
headache 


was not so severe on the next day. Seven 
days before admission he was able to play baseball; 
he noted, however, that co-ordination was not normal 
and that activity accentuated the headaches quite 
markedly. On the next day he complained of double 


The temperature was 98.6°F., the pulse 52, and 
the respirations 20. The blood pressure was 124 sys- 


slow and he appeared in moderate discomfort. The 
sense of smell was normal, according to the patient. 
sel io. Visual acuity and visual fields were normal. There 
. was bilateral papilledema of 1 or 2 diopters. The 
pupils were 2.5 mm. in diameter and reacted to light 
f and on convergence. There was no nystagmus. 
: Grossly, the ocular movements were normal, but on 
Weekly Clinicopathological Exercises red-glass testing there was a constant crossed di- 
plopia on gaze to the left, with primarily a horizontal 
separation of the images. There was a questionably 
reduced corneal reflex on the left. Slight facial 
asymmetry was present, with minimal flattening of 
the right nasolabial fold. Hearing was normal. The 
ectimnasicanininpunidteniginmeainiineenanan ninth, tenth, eleventh and twelfth cranial nerves 
were normal. Finger-to-nose and heel-to-shin tests 
revealed slight unsteadiness bilaterally, and there was 
slight breakdown of movement in performance of 
rapid alternating movements of the hands. Tendon 
vefiexes and abdominal reflexes were symmetrical and 
because of headache. active. A bilateral Hoffmann response was present. 
Nine days previously he awoke with a severe, mid- The plantar reflexes were questionably extensor bi- 
line occipital headache, which was steady and non- laterally. Sensory examination was entirely normal. 
There was moderate stiffness of the neck on flexion. 

The gait was normal. 

The urine was clear and amber colored, had a spe- 
cific gravity of 1.026 and gave a negative test for 
albumin and a green test, with sediment, for sugar; 
occasional white cells and red cells were found in 
the sediment. Examination of the blood revealed a 

vision, noting one of the images was rally hemoglobin of 16 gm. per 100 cc. and a white-cell 
and vertically displaced compared with the other, on count of 9400, with 84 per cent neutrophils, 8 per 
looking to the left. The double vision became more_ cent lymphocytes, 7 per cent monocytes and 1 per 
constant on the next day, and the headache per- cent eosinophils. X-ray films of the skull showed 
sisted. Four days before admission an ophthalmologist the pineal to be calcified and in the midline (Fig. 1). 
found no abnormality. Three days before admission The sella turcica was normal. There was no evi- 
he vomited shortly after awakening, during a period dence of increased intracranial pressure. 
of increased intensity of the headache. Intermittent On the day of admission a ventricular tap revealed 
vomiting occurred during the next three days, each increased pressure in both ventricles. The ventricular 
episode following a brief period of nausea. On the fluid contained 490 red cells and 20 lymphocytes per 
day of admission he entered another hospital. A lum- cubic millimeter. The total protein was 4 mg., and 
bar puncture revealed pink spinal fluid under an_ the sugar 83 mg. per 100 cc., and the chloride 124 
initial pressure equivalent to 420 mm. of water, with milliequiv. per liter. The fasting blood sugar was 97 
a total protein of 28 mg. per 100 cc. The final pres- mg. per 100 cc. Re-examination on the evening of 
sure was equivalent to 220 mm. of water. The the same day showed the patient to be drowsy but 
amount of fluid removed is not known. The head- co-operative. There was a marked i 
ache was somewhat relieved during and after the visual acuity, the patient complaining 
procedure. The patient was then transferred to this able to count fingers with either eye; th 
hospital. tuation in severity of this visual loss, 
The family history and past history were noncon-_ ventriculogram, carried out later that 
tributory. vealed no visualization of the fourth 
Physical examination revealed a well developed, aqueduct. The lateral ventricle and thi 
well nourished, co-operative but drowsy youth. No which was in the midline, were dilated. 
* abnormalities were found in the general physical ex- no deformity of the third ventricle. The posterior 
amination. portion of the third ventricle was not visualized com- 
pletely. A  posterior-fossa exploration was carried 
tolic, 60 diastolic. normal position. There was no evidence of tumor. 


Figure 1. 
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A catheter was passed through the aqueduct into the 
third ventricle without difficulty. A tube was placed 
with one end in the right lateral ventricle and the 
other in the cisterna magna (Torkildsen procedure). 

On the next day the patient complained of a 
severe, throbbing headache and vomited on one oc- 
casion. The headache was generalized. He was alert 
and co-operative. The only change in the neurologic 


Lateral op ection of the Pneumoencephalogram, 
Showing Symmetrical H drocephalus Due to Obstruction at 
the Mouth of the Aqueduct (Arrow). 


There is a large calcification in the region of the pineal 


examination was the of coarse horizontal 
nystagmus on left lateral gaze, and coarse vertical 
nystagmus on upward gaze. Later, he was observed 
to have coarse horizontal nystagmus on right lateral 
gaze also. Upward gaze was not possible beyond the 
horizontal level. The right eye was deviated slightly 
inward. He was able to count fingers. The plantar 
reflexes were of flexor type. A left ventricular tap 
was carried out, revealing a pressure equivalent to 
260 mm. of water. Constant ventricular drainage 
was established. There was no significant change in 
the patient’s condition during the next few days. It 
was noted that he was able to read small print during 
this time. Upward gaze was full. On the seventh 
hospital day he complained of severe, pounding head- 
ache, and about six hours later abruptly lapsed into 
coma, with episodic head retraction and extension 
of all four limbs. The pupils gradually changed in 
size from 2 mm. to 7 mm. They were unreactive to 
light. Ventricular fluid obtained from the left ven- 
tricle revealed 32,000 red cells and 58 neutrophils. 
There was marked fluctuation of blood pressure and 
pulse throughout this period. Approximately four 
hours after the onset of coma, respirations suddenly 
ceased. Artificial respiration in a respirator was of 
no value, and the pulse stopped about one and a half 
hours after cessation of respiration. 
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DiaGnosis 


Sm Greorrrey Jerrerson*: This boy of sixteen, 
who had previously been well, suddenly was taken 
ill with headache and stiffness of the neck and died 
sixteen days after the first symptom appeared. The 
fact that the headache was aggravated by coughing 
and sneezing is not significant, for that is usual, but 
the fact that the headache was occipital is worth 
mentioning, for the average headaches are frontal, 
vertical or bitemporal. A severe occipital headache 
points to some trouble in the posterior part of the 
skull — something subtentorial. Whenever a patient, 
whatever his age, but particularly a child, has the 
onset of occipital headache and stiffness of the neck, 
two conditions, meningitis and blood in the cerebro- 
spinal fluid, are suggested. The meningitis might be 
either influenzal or pneumococcal, for they start ex- 
tremely abruptly and are fulminating. Blood in the 
cerebrospinal fluid acts just as blood in the perito- 
neum does — that is, it leads to reflex rigidity of the 
abdominal wall and stiffness of the neck muscles that 
is identical with the stiffness seen with acute inflam- 
mations. Against meningitis is the fact that the cere- 
brospinal fluid was pink. I am not told how many 
cells there were in that fluid. 

After exploration of the posterior fossa, upward 
gaze was limited to the horizontal level. That is sig- 
nificant evidence of compression or damage at the 
level of the quadrigeminal plate on the roof of the 
aqueduct of Sylvius. Upward gaze is the most diffi- 
cult movement for the eyes to make. Downward gaze 
is the easiest. Patients vary considerably in their 
ability to turn the eyes upward. This boy did not 
have ptosis; if he had, that would have been greater 
evidence of a lesion at the level of the quadrigeminal 
plate. A few days after the exploration upward gaze 
was full. It was too early for the ventricular Torkild- 
sen procedure, which was carried out during the ex- 
ploration, to have done any good. I am assuming 
that the Torkildsen tube was inserted because there 
was a block in the iter, which I believe the surgeons 
had disproved. 

On the day that he died he had decerebrate fits. 
The level of decerebration, we know, physiologically 
is at the tentorium, so that brings me back to the 
roof of the aqueduct, the quadrigeminal plate. Epi- 
sodic head retraction is characteristic of decerebra- 
tion at the tentorial level. Decerebration can be 
brought about by a supratentorial lesion that causes 
severe tentorial coning, by an extradural hemorrhage 
from the middle meningeal artery and by a lesion 
of the posterior fossa, with which there can be the 
cerebellar rigid fits such as Hughlings Jackson’ first 
described eighty years ago. 

Another point is that co-ordination was not nor- 
mal, as was proved when the patient played baseball, 
although that may have been due to the disturbance 
in vision, for later in the examination done in the 


/ ~ 
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gland. 
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hospital the co-ordination was not greatly abnormal. 
There were some cerebellar signs — not very many. 

The fact that he vomited so much pointed strongly 
to a disturbance of the third ventricular nuclei or of 
those in the floor of the fourth ventricle. Vomiting 
is suggestive of infratentorial rather than of supra- 
tentorial lesions, especially if it is an early sign. I 
know from the procedure that was done that his 
physicians had the same thought. 

I mentioned the pink fluid. I do not know how 
much blood there was in it, but there cannot have 
been a great deal if the fluid was only pink — if we 
all mean the same thing by pink. It is an important 
point that the total in was only 28 mg. per 100 
cc. That makes it unlikely that this boy had a tumor 
since the common tumor of childhood is a medullo- 
blastoma, with which the protein is nearly always 
high, because the cerebrospinal fluid washes the sur- 
face of the tumor in the roof of the fourth ventricle. 

The next finding to consider is the drowsiness. Can 
a patient have drowsiness with posterior-fossa tumor? 
Indeed he can, although it is not common. With 
brain tumors at the level of the tentorium there is a 
fairly well marked drop statistically in the occurrence 
of drowsiness; tumors above that level are much more 
likely to cause drowsiness. The drowsiness with 
tumors below the tentorium, we suppose, is due to a 
disturbance of the diffuse alerting system in the 
brain stem. The absence of papilledema is another 
point against a tumor that was doing any harm. This 
was not a patient who was suddenly taken ill and 
found to have had a “roaring” papilledema, the 
tumor having been silent for some time. The cere- 
bellar and other signs add up to the likelihood that 
something was underneath the tent or alter- 
natively at about the tentorial level as a result of a 
lesion immediately superior to the tentorium. 

I do not quite understand what the physicians 
meant when they said that there was no evidence of 
increased intracranial pressure and then later said 
that there was. I think I shall let that pass. 

Then I come to an odd sign — that is, this boy 
could not count fingers with either eye for a short 
while and then he could count fingers again shortly 
after the operation. That inability could have been 
due to acute edema, but, to be quite honest, I do not 
understand that failure with its quick recovery. 
Whether that was the result of a choked disk or of 
pressure on the dorsal surface of the midbrain that 
was interfering with the lateral geniculate body, I do 
not know, 


Will you comment on these pneumoencephalo- 
? 


Dr. The pneumoencephalo- 
grams (Fig. 1) show a moderately severe internal 
hydrocephalus, which is symmetrical. The level of 
the obstruction appears to be at the origin of the 
aqueduct. In the course of our discussion of these 
films before operation, the question about the 
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amount of pineal calcification came up. We also 
wondered whether there was an actual deformity of 
the posterior aspect of the third ventricle. Indeed, 
the pineal is fairly generous, although not above the 
upper limits of normal, and the level of the obstruc- 
tion at the aqueduct is some distance removed from 
the pineal gland, which may indeed be enlarged. 
Sirk Georrrey: A normal pituitary is what one 
would expect in a boy like that because cranio- 
do not bleed or produce a 
suddenly. We know that from Dr. Raymond D 
Adams’s* observations about pituitary apoplexy. I 
have never seen a case myself in a boy of this age, 
and I should think we could probably put that out. 
There was radiologic evidence of a block at the 
tentorial level. What I have to do is to try to explain 
it on probabilities, because I do not think I am going 
to get farther than that. The fourth ventricle and 
the vermis were normal so that he did not have a 
tumor there. The only tumors that bleed much are 
those that have fragile vessels. The common tumor 
of childhood, the medulloblastoma, has fragile vessels, 
but does not usually bleed. It sometimes bleeds into 
itself but not into the cerebrospinal fluid to give rise 
to signs like those that this boy had. What we have 
just heard about the findings in the ventriculogram 
fits into what we know about intracranial tumors in 


tentorium in adults as about 75 per cent and only 25 
per cent below, but in children the great majority are 
below. I do not think that this boy had a tumor — 
an astrocytoma or a medulloblastoma; I have never 
seen a tumor do this. Anyhow, a tumor was not 
found at operation. A glioblastoma has fragile ves- 
sels, but some difference in mass in the cerebellar ex- 
ploration should have been noted. In the tumors in 
children Ingraham and Matson found about 9 
hemangiomas in the cerebellum and about 90 astro- 
cytomas. So hemangiomas of the cerebellum are un- 
common ; of course, in adults they are very common. 
In an analysis that I made of 635 posterior-fossa 
tumors in 1953* 120 were astrocytomas, 84 were 
medulloblastomas, and 74 were h ioblast 
Hemangiomas do not usually bleed, but there is a 
type that does bleed — that is, the racemose arterio- 
venous malformation, which is very rare. In our 
group of 635 posterior-fossa lesions there were only 
3 racemose arteriovenous aneurysms of the type with 
large vessels. Those 3 patients died suddenly from 
. This may have been an arteriovenous 
malformation that was not seen at operation, because 
such malformations are difficult to find unless a large 
vein containing arterial blood “tracking” across the 
surface is seen going into the lateral sinus or some 
other sinus. It is quite likely that he could have had 
one without the physicians’ knowing it was present. 
Arteriovenous aneurysms occur on the cerebellum 
and on the brain stem. One type that has been ob- 
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childhood. Ingraham and Matson,* in their book, 
give the proportions of brain tumors above the 


served particularly in children is the posterior cere- 
bral arteriovenous aneurysm draining into the vein of 
Galen. The aneurysmal varix (to give it its own title) 
in that situation would very perfectly produce these 
symptoms. 

Was it an aneurysm itself? They are very rare in 
children under the age of sixteen. In over 300 that 
I have personally seen only 3 have been in children 
of sixteen years and under. 

I should think that, on the basis of probabilities, 
the most unlikely condition is a tumor that bled. 
Since this boy clearly died of hemorrhage, from a 
that burst into the lateral ventricles, I should 
that the probability of an arteriovenous mal- 
somewhere about tentorial level, perhaps 
e vein of Galen, which would explain the 
with the eye movements and vision, is the 
y. Less likely, statistically, but also less pos- 
have to explain, is an aneurysm in another 
. I would put an angiomatous malformation, 
the posterior cerebellar artery, 
as next less likely and tumor as least likely. | 
eliminated infection, I hope correctly. 

Dr. Benjamin Castteman: Thank you very 
much, Sir Geoffrey. 

Dr. Ayer, do you have any comments? 

Dr. James B. Aver: My mind was running to- 
ward a ball-valve type of tumor, but that is out. They 
do not bleed as a rule. I suppose we can assume that 
this blood was not technical. 

Sir Georrrey: We had an aneurysm in the aque- 
duct of Sylvius that did not bleed; it just blocked the 


TER 
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which may, of course, have resulted from trauma. 


Dr. WittiaM H. Sweet: A difficult feature in the 
postoperative management after this patient went 
into coma on the seventh postoperative day arose 
from worry that he had a hematoma in the site that 
I had split in the vermis when I went forward be- 
neath the tentorium up to the midbrain. The tran- 
sitory paralysis of upward gaze, which did seem to 
be a clear-cut finding in the first postoperative morn- 
ing and disappeared so promptly, I was rather in- 


14 THE NEW ENGLAND JOURNAL OF MEDICINE 


Oct. 6, 1955 


clined to attribute to local edema or trauma from the 
exploration so near the midbrain. 

Before you comment on the findings may I ask one 
more question? Sir Geoffrey, you raised in a very 
genteel way a query whether or not it is worth while 
to put in a Torkildsen tube if one can easily pass a 
catheter through the aqueduct. My impression in the 
past has been this. When I have generously exposed 
the posterior fossa by the removal of a great deal of 
bone, a block in the aqueduct when that bone was 
intact may thereby have been eliminated; the cere- 
bellum could move out into this open space, and the 
aqueduct open up. In this patient it was peculiarly 
easy to examine the posterior fossa — I could see 
around almost to the ventral midline of the pons and 
from each side forward to the fifth nerve. Hence, I 
thought it was a rather easy case in which to rule out 
external evidence of a vascular malformation. Never- 
theless, in spite of finding no such evidence of a 
space-taking lesion in the posterior fossa, I thought 
I had better leave a Torkildsen tube in because I 
might have unblocked the aqueduct by my suboc- 
cipital craniotomy. Do you think that is not likely? 

Sir Georrrey: I did not realize that I ought to 
have asked Dr. Sweet questions about the operation. 
I did not realize that was allowed. 

Dr. CastLEMAN: You are permitted to do almost 
anything here. 

Sir GEOFFREY: 
you did not see anything there 

see of a space-taking mass, or a vascular anomaly on 
the surface of the hemispheres or in the substance of 


course, postoperative clots will 

produce symptoms like these. We have unfortunately 

had experiences with patients who died after a pos- 

terior-fossa exploration with four-limb rigidity. That 

condition is not recognized quickly enough to pre- 

vent the patient’s death. How long after this boy 
showed signs of decerebrate fits did he die? 

Dr. Sweet: He was dead in four hours. If he had 
not been in such a precarious condition, I think I 
should have reopened the wound. 

Dr. CastLeman: Should you like to suggest any- 
thing else, now, Sir Geoffrey? 

Sim Georrrey: I am sure that I ought to. Dr. 
Ayer mentioned the question of a tumor somewhere. 
A colloid cyst or something of that sort, I think, is 
ruled out by the ventriculogram. This illness started 
with signs that could only have been caused by 
meningitis or ; therefore, since it ended 
with hemorrhage, I think that I ought to stick to a 
vascular lesion. If that is completely wrong, it ought 
not to be! 

I remember so well the days when I was teaching 
general surgery and had a patient with a swelling of 
the ankle, I asked one of the students what it was. 
He replied that he thought it was probably a psoas- 


aqueduct. When I saw that I wondered if it could _ the vermis. 
really happen or whether I had been mistaken. Then, 
I went over to Sheffield and found that the pa- 
thologist there had an identical specimen with an 
aneurysm the size of a pea in the aqueduct of 
Sylvius. 
Dr. CastLEMAN: Do we have any evidence that 
there was bleeding before the operation? 
Sir Georrrey: I do not like to mention this; we 
do not have as much evidence as we should like to 
muscles of the neck, I suppose, for the surgeons did 
not mention having made cuts into the cerebellum. 
The removal of the pressure may have produced the 
burst of a vessel. 
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muscle abscess. So I said, “Ho, ho, ho, why would 
you think that?” “Well,” he said, “it says in Treves’s 
Surgical Anatomy that sometimes a psoas abscess 
tracks down and presents at the ankle.” I think I 
had better stick to probabilities even though I am 


wrong. 

Dr. CastLeMaAN: Dr. Selverstone, do you have 
any comment? 

Dr. BertRaAM SELVERSTONE: I am unable to see 
the posterior part of the third ventricle well in the 
ventriculogram. It looks fairly large in proportion to 
the lateral ventricles in the anteroposterior view. 

Dr. Haneuin: The third ventricle is ballooned in 
a manner characteristic of a lesion either at the origin 
of the aqueduct or somewhere along its course. I 
should judge from the level of the obstruction that it 
was definitely close to the mouth of the aqueduct. 
The normality of the contour of the posterior part of 
the third ventricle is open to question. Before opera- 
tion there was a question whether the impression 
upon the posterior aspect of the third ventricle in the 
region of the pineal gland was greater than normal. 
It was my impression that it was at most borderline; 
I could not be certain of a tumor in that area. Also, 
the pineal gland itself is some distance from the level 
of obstruction. 

A Puysician: Dr. Hanelin, how often is the 
pineal gland calcified in a sixteen-year-old boy? 

Dr. Haneuin: Dr. Sweet just asked me that. I 
do not know what the statistics are. I think that, 
after the age of twenty or thereabouts, 50 per cent of 
pineal glands are visibly calcified. After the age of 
thirteen it is not uncommon to see some calcification. 
I think the amount of calcium in general is a func- 
tion of age; more is laid down as the patients grow 
older. Some people never have much visible calci- 
fication within the pineal gland. Whether this 
amount of calcification is abnormal at sixteen years 
is questionable. There is a wide range of variation 
in the size of the pineal gland; some give it as 13 
mm. in length and about 5 mm. in height. These 
measurements are in the upper limits of normal, the 
average being 5 to 8 mm. in length and about 3 or 4 
mm. in height. 


Cumicat Diacnosis 
?Tumor of posterior fossa. 


Sm Georrrey Jerrerson’s Diacnosis 
Arteriovenous malformation at level of tentorium. 


ANATOMICAL DIAGNOSES 


Pinealoma, with compression of midbrain and ob- 
structive hydrocephalus, ventricular hemor- 
rhage and cerebellar pressure cone. 


Pulmonary edema. 
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Discussion 


Dr. CastLeman: Dr. Adams will discuss the path- 
ological findings. 


Fioure 2. Median Sagittal Section of the Brain, Showing 
Pinealoma 


Arrows). 


the midbrain. The brain weighed 1530 gm.; its sur- 
faces were flattened. When sectioned sagittally in 
the midline, after formalin fixation, the ventricular 
system was found to be filled with an enormous mass 
of clotted blood. The aqueduct was 


compact masses that were separated by 
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diagnoses were pinealoma, with compression on the 
midbrain, obstructive hydrocephalus, ventricular 
hemorrhage, cerebellar pressure cone and pulmonary 
edema. There were no other important pathological 
findings. At the time of autopsy the incision was well 
healed. There was some hemorrhage and edema in 
the adjacent skin. In the subdural space beneath the 
burr holes in the right occipital region there was a 
very small amount of blood. In the posterior fossa of 
the skull about 30 or 40 cc. of freshly clotted blood 
had accumulated. After the brain was removed, it 

7, 

was possible to see a hemorrhagic mass 2.0 cm. in 
diameter between the cerebellum and the splenium 
of the corpus callosum and the posterior surface of 
dilated. Blood had issued from the foramen of 
Magendie. In cutting through the aforementioned 
mass (Fig. 2), one could feel particles of calcium. 
It was very difficult to make out any discrete tumor 
tissue because of the heavy infiltration of blood. A mi- 
croscopical section of a small piece of the hemorrhagic 
visible in the x-ray film, lay within the substance of 
the tumor and not in a normal pineal gland. This 
tumor was made up of fairly compact masses of 
po large, oval, epithelioid cells, the nuclei of which were 
» variable in size and chromatin density. Many of 
them had eosinophilic nucleoli, a feature that is fairly 
typical of the so-called pinealoma. The cells formed 
ee strands of 
Pe connective tissue. These strands were infiltrated by 
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small cells, probably lymphocytes, and imparted a 


mosaic appearance to the tumor tissue. 

There are two or three points about this case that 
deserve further discussion. This tumor, as I have 
said, has been called a true pinealoma, according to 
the recommendation of Globus and Silbert.’ These 
authors stated that tumors of this type tend to re- 
produce the fetal or embryonic pineal gland, which is 
made up of two types of cells: a large cell such as was 
present here and a small unidentified primitive cell. 
There are many objections to this particular theory 
of pinealoma, and these were pointed out by Dorothy 
Russell® a few years ago. 
semblance of these tumors to the fetal pineal g 
is superficial at best, and the 
philic nucleoli are not seen in the fetal pineal gland; 
the small cells are not like the small cells in the un- 
developed pineal, but are surely lymphocytes. Sec- 
ondly, del Rio Hortega’ has pointed out that when 
silver carbonate and other stains are applied to the 
tumors, the cells do not take up the stain, which one 
might expect them to do if they were derived from 
the ependyma or had a common origin with the 
ependymal cells. Nor are there blepharoplastlike 
structures in their . Thirdly, tumors of 
exactly the same kind are found outside the pineal 
gland in the infundibular region, in the quadrigemi- 
nal plate, in the cerebellum and even in the medias- 
tinum. Lastly, these tumors are almost exactly like 
the spheroidal-cell carcinomas of the testicle in that 
both contain remnants of other tissue elements — 
cartilage, bone and glands. I share the opinion of 
many pathologists that this is a teratoma of the pineal 
gland, one element of which has become malignant. 
This would explain the extreme radiosensitivity of 
the tumors, a property that is also characteristic of 
the closely related seminoma of the testicle and, Dr. 
Castleman tells me, of some teratomas of the medias- 
tinum. It also explains the fact that many of these 
tumors have been associated with ious sexual 
development in the male. Those who have written 
on the subject of dysgerminomas and seminomas 
point out the frequency with which hermaphroditism 
and pseudohermaphroditism has occurred in the 
female. 

In attempting to correlate pathological findings 
with the symptoms I should stress the hemorrhage 
and the hydrocephalus. Surely, the headaches were 
due to one or the other of these conditions. The his- 
tory suggests that the hemorrhage in this tumor ante- 
dated the operation. It may have caused the pre- 
cipitous development of coma and the patient's 
death, as Sir Geoffrey has suggested. The unsteady 
gait could well be explained by downward pressure of 
the pinealoma on a superior cerebellar peduncle. It 
may have been the result of the hydrocephalus. The 
blurred vision and transitory blindness is not ex- 
plained satisfactorily, nor has it been in other cases 
of hydrocephalus. Whether it represented an acute 
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hydrocephalus with downward pressure on the floor 
of the third ventricle on the optic chiasm or whether 
there was pressure on the superior quadrigeminal 
plate and the lateral geniculate bodies or was due to 
acute compression of optic nerves by perineural 
hydrostatic pressure, I cannot say. It is unlikely that 
acute papilledema of such short duration could have 
caused such severe obscuration of vision. The limita- 
tion of upward gaze may have been due to the com- 
pression of the superior colliculus by the tumor or to” 
the surgical procedure 

Dr. Sweet: I wonder if we have made clear the 
spectacular decline in the patient’s condition in the 
twenty-four hours before he was operated on. He 
had had good visual acuity and suddenly became al- 
most blind. That was what led us to operate on him 
so soon after admission. It seems to me that the 
clinical history fits in rather well with the concept 
that he had at least three successive hemorrhages, the 
initial episode being abrupt in onset, with the midline 
occipital headache, the second, occurring in the hos- 
pital and leading to the sudden in the visual 
acuity, and the third, which broke out of the confines 
of the pia and tissue surrounding the tumor and 
poured directly into the ventricles, again striking out 
of a clear sky on the seventh postoperative day while 
he was convalescing satisfactorily. I do not know 
whether or not one has the impression that we 
damaged the tumor at the time of the operation. 
The tentorium was between us and the base of the 
tumor. 

Dr. Apvams: It is difficult to reconstruct these 
events from the pathology. The hemorrhage ap- 
peared fresh and not of three weeks’ standing, but 
the recent bleeding was so extensive that it may have 
destroyed all such evidence of the original hemor- 
rhage. I suppose the question will never be answered. 
One cannot say that the bleeding was postoperative 
because of the interval of seven days between opera- 
tion and the last and fatal hemorrhage. Of course, 
the repeated tapping of the ventricles, with the re- 
duction of pressure, could have started up the bleed- 
ing in a very highly cellular tumor with fragile ves- 
sels. I forgot to add that there were many sub- 
ependymal hemorrhages such as we see after ventricu- 
lar decompression. I should suppose that something 
like that happened rather than anything else. 

Dr. CastLeMAN: At the time of operation, would 
you not have seen hemorrhage? 

Dr. Sweet: I should have seen hemorrhage in 
the aqueduct because I had a good view of it. 

Dr. CastLeMan: I meant in the tumor itself. 

Dr. Sweet: No; the tumor was on the top of the 
tentorlum away from my view. The whole tentorium 
intervened between my field and the tumor. 

Dr. Avams: There were only a few hundred red 
cells in the ventricular fluid when the first ventriculo- 
gram was done. It is difficult to say whether that is 
the amount that may occur with any ventricular tap. 
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Dr. Haneuin: Dr. Adams, do you suspect that as 
the result of the hemorrhage, the tumor became con- 
siderably larger than it was before the last episode of 
bleeding? Certainly, I should expect that ordinarily 
a 2-cm. mass of the pineal would be very clearly vis- 
ible in the x-ray film. Ordinarily, a pinealoma is 
clearly visible in the ventriculogram, which in this 
case was quite satisfactory. The pineal mass is border- 
line; it may be slightly larger than normal, but it 
certainly does not begin to approximate a 2-cm. 


Dr. Apams: I cannot say; you may be correct in 
assuming that the tumor had been rapidly enlarged 
to about the size we found, and then had critically 
obstructed the outflow of cerebrospinal fluid and 
caused h us. I must compliment Sir Geof- 
frey on his lucid discussion of the clinical data. More 
accurate diagnosis seems to be impossible from the 
data. 

Sm Georrrey: The interesting point is that the 
lesion should have been in that area to produce those 
eye changes and the decerebration. It does do that 


beautifully so that the neurophysiology was worked 
out clinically more correctly. We had a woman who 
had fever after childbirth. The physicians “got her 
right” and sent her home in three weeks. A week 
after that she began having fits on the left side 
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of the body that were nearly continuous. She re- 
covered in two days, then suddenly became decere- 
brate and died within twenty-four hours. At post- 
mortem exarnination she had thromboses of the veins 
over the cortex on the right side — the superior longi- 
tudinal sinus and the lateral sinus were completely 
thrombosed. The vein of Galen, too, was thrombosed, 
with thrombosis to the brain stem at the level of the 
quadrigeminal plate, and it was this last that had 
produced the decerebration. I was looking for a le- 
sion at about the level of the classic decerebration 
that would produce that neurologic picture. That 
is what you have shown us. I have seen pi 

metastasize all over the meninges, but I do not recol- 
lect one of these that bled in my own collection of 
more than 3000 brain tumors. This certainly was a 
highly instructive case, and I am obliged to Dr. 
Adams for his interesting discussion of the pathology. 
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committee of the epee on the basis of the apparent quality 
and usefulness of the product and the manner of its presen- 
tation. ietary names of pharmaceutical products must 
be accompanied by the chemical, or generic or official names, 
and the quantity of all active substances and the recom 
mended dose must be stated. Cony be Secveal, con- 
servative and in good taste. 

ALTHOUGH it is believed that all advertising material ac- 
cepted conforms to ethical medical 
does not imply endorsement by the pers 


Susscairtion T 00 per year paid, for 
the United States per ); 
Canada, $9.00 Der year (Boston fu year. 
term rates: United States, 2 yea 15 ‘oo, Canada, 
3 years $25.00; foreign ears $29.50. 


te regular 


« volumes available to subscribers through Univer- 
First Street, Ann Arbor, Michigan. 


Communtcations should be addressed to the N ournal 
of, Medicine, Fenway, Boston 15, 
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INTERNATIONAL PROGRAM FOR WOMEN 
PHYSICIANS 


NEARLY a century ago, during the darkest period 
of the Civil War, the New England Hospital was 
founded in Boston as the New England Hospital for 
Women and Children — by women and for the care 
and training of women. Probably the most i 
person in promoting the establishment of this unique 


spect it was truly a pioneer, for ten years after the 
founding of the hospital the country’s first organized 


Nurse,” received her diploma here in 1873 and went 
on to the organization and direction of the training 
school at the Massachusetts General Hospital. 

During the course of its many years of service the 
New England Hospital has tried to keep abreast of 
the times and still preserve its original purposes. In 
the maintenance of the most specialized of these — 
the advancement of women physicians — it remains 
one of a very small group in which the active-staff 
positions are held by women, men being included only 
on its courtesy and consulting staffs. 

In line with this function there has now been es- 
tablished at the hospital a unique “International 


and clinical conferences and field trips 
to outstanding local hospitals are in the planning. 


ee institution was the Polish-born Dr. Marie Zakrzewska 
who was also instrumental in founding, with the 
Richard M. Smith, M.D., Chairman pioneer Blackwell sisters, the New York Infirmary 

James P. O'Hare, M.D. Richard E. Alt, M.D. for Women and Children. 
— tptnideessuceprees The expressed purposes of the New England Hos- 
: pital, under the terms of its incorporation, were the 

advancement of women physicians, the medical care 
Thomas H. Lanman, M.D. Donald Munro, M.D. of women and the training of nurses. In the last re- 
Theodore H. Ingalls, M.D. 
a walls, Linda Richards, “America’s First Trained 
Educational Program,” available to qualified women 
physicians from other countries and geared especially 
to their needs — social and economic as well as medi- 
cal. These physicians, while benefiting from the 
various aspects of the training, will serve the New 
England Hospital in the capacity of house officers 
and contribute to the quality of its service to the 
community. 

All applicants under the program must have a 
basic working knowledge of English, and all, except 
those from Canada and the British Isles, must have 
completed a year’s internship in their own country. 
The application, including the applicant’s medical- 
school curriculum, must be submitted to the Hospital 
before January 1 of any year for a twelve-month ro- 
tating internship to commence on July 1. Immediate- 
ly preceding the internship a month’s indoctrination 
and orientation period at the Hospital is required. 
This period includes an intensive course in English 
including medical terminology, a familiarization 
with drugs and medications and demonstrations of 
medical technics. 

A thirty-six-week course in basic sciences and cur- 
rent advances in medicine is to be made part of the 
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On the economic side the medical staff of the hos- 

pital intends to offer ten scholarships up to a total of 

$5000 a year to improve the opportunity for par- 

ticipation in the program of all qualified applicants, 
of economic status. 

It is believed that by such a program the New 
England Hospital will help to demonstrate the value 
of democracy in education and make its own contri- 
bution to the progress of education on a world-wide 
basis. 


GROUP HEALTH INSURANCE AT HARVARD 


Harvarp University announces its own baby Blue 
Cross—Blue Shield health plan to go into effect for 
its 10,000 students next fall. Under the plan, accord- 


the children, maternity benefits included. All special 
charges will be abolished, care of students admitted 
local hospitals will be incorporated into the pro- 


ting fees up to $300, a consultation 
fee of $25 for each illness if requested by the Univer- 
sity Health Service ind an allowance of $50 for medi- 
cal services for an injury occurring outside of Metro- 
politan Boston. 


STATE TUMOR DIAGNOSIS SERVICE 
IN NEW QUARTERS 


Forty years ago the knowledge of cancer was 
for its diagnosis were very poorly established. In 
1912 the Harvard Cancer Commission 
the difficulties and the poor diagnostic facilities that 
existed for the sufferers from cancer in the State. At 
that time, with the stimulus of Dr. John Collins 
Warren and the skill in pathology of Dr. E. E. Tyzzer, 
the Cancer Commission informally made available 


EDITORIALS 


diagnostic pathological consultative services. By 1918 
these services had proved so useful that a formal 

t was made with the Massachusetts De- 
partment of Public Health, to establish, under the 
guidance of the Harvard Cancer Commission and in 
the Collis P. Huntington Memorial Hospital, a diag- 
nosis service to which any physician in the State 
could send pathologic material for diagnosis in cases 
of suspected tumor. 

This service proved to be increasingly valuable and 
popular, particularly to physicians without ready 
access to pathological facilities. 

One incidental though valuable aspect of the 
Tumor Diagnosis Service has been that, as the worth 
of pathological diagnosis became appreciated in the 
field of cancer, the need for pathological diagnosis in 
other fields became apparent. In locality after locality 
the Service was increasingly utilized until the need 
for a full-time on-the-spot pathologist became appre- 
ciated, and a pathological laboratory was established. 
(This has happened again and again in areas of the 
State and is still happening.) However, the shortage 


munities, made it difficult for such service to be 
widely available, and the need for the Tumor Diag- 


been desirable to maintain its activities in Boston. 

For many years the Service has been guided by 
Dr. Shields Warren and Dr. Olive Gates through i 
migrations from the Huntington Hospital to the 
vard Medical School and from there to the Cancer 
Research Institute of the New England Deaconess 
Hospital. In july 1955, the Harvard Cancer 

the 

tion of the sce to an experienced pa 
Dr. John P. Ayer, with Dr. Gates and Dr. W 
remaining as consultants. On August 4 
available at the Lemuel Shattuck Hospital, and the 
Service moved there, adding another contribution to 
the study of chronic disease that the Lemuel Shattuck 
Hospital renders to the Commonwealth. 


monwealth who require its help. 
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ing to a release from the University News Office, a 

single fee for all students will provide a comprehensive 

medical service, including infirmary and hospital care 

anywhere in this country or abroad. 

An annual fee of $56.50 will cover the service, ©! Patologis oe CON OE CE § pathe 
which can be continued through the summer vacation logical laboratories, particularly in the smaller com- 
to cover the student’s family by the payment of addi- ne 
tional premiums — $26.00 for a wife and $23.75 for "0S!S Service still exists. 3 

There is no sure means of the diagnosis of cancer 
other than microscopical examination, and there is 
considerable evidence that this will continue to be 
so for many years to come. As suspicious lesions 
are detected earlier, the clinical diagnostic problems 

The plan is based on the one tried out at the Har- become more difficult and pathological diagnosis 
vard Medical School, the School of Dental Medicine more essential. 
and the School of Public Health over the last two | During the past year over 1200 Massachusetts 
years, and the fee was established as a result of the physicians used the Tumor Diagnosis Service. Be- 
experience with these graduate schools. The insurance cause the Service almost entirely depends on postal 
features include hospital board and room at $17 a day facilities for transmission of specimens and reports, 
up to a maximum of $1,000 per incident, a variable its operation other than in a key postal area entails 
a added delay for patient and physician alike, so it has 

location will have continued success in providing 
diagnostic aid to citizens and physicians of the Com- 
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ANOTHER BLUE CROSS-BLUE SHIELD 
FIRST 


Less than a year after announcing the pioneer 
Prolonged Illness Certificate, Blue Cross and Blue 
Shield, without any increase in subscription charges, 
have made effective another important innovation in 
the form of benefits for x-ray examinations and labo- 
ratory determinations undertaken on ambulatory pa- 
tients in the physician’s office, in the hospital out- 
patient department or in the hospital when the pa- 
tient is admitted for diagnosis. 

On the premise that a large percentage of diag- 
nostic procedures can be covered in full because they 
are related directly to an unpredictable event, an 
unpleasant experience, or both, several broad classifi- 
cations of events and conditions have been estab- 
lished for which “full credit” is extended for asso- 
ciated x-ray examinations and laboratory determina- 
tions. For the remainder, a generous “partial-credit” 
arrangement has been devised under which the pa- 
tient pays a predetermined percentage of the total 
scheduled amount. 

The addition of ic coverage to their basic 
contracts and to their prolonged-illness contract now 
leaves Blue Cross and Blue Shield with only home 
and office calls for minor, nonsurgical services to 
consider. Whether or not such services should be 
covered is still debatable, but if they should be it is a 
safe guess that Blue Cross and Blue Shield in Mas- 
sachusetts will find a satisfactory way to do it. A 
more detailed description of the new coverage will be 
found elsewhere in this issue of the Journal. 


We alluded, in a late number, to the want of 
privies and urinals, so situated that the inhabi- 
tants of our crowded streets might avail them- 
selves of them, instead of converting our high- 
ways into receptacles of filth, and endangering 
public morals, as well as health and comfort. 

Boston M. & S. J., Oct. 11, 1855 


COMMITTEE ON MATERNAL WELFARE 


Rupture of THE UTERUS, wiTH HEMORRHAGE 
AND SHOCK 


A twenty-seven-year-old gravida V, para III, was 
admitted at term in early labor. She was obese and 
had had excessive weight gain with all three prior 
pregnancies, delivering babies weighing as much as 
4.2 kg. and gaining 22.7 kg. with one pregnancy. She 
was Rh negative, with a rising titer of antibodies, 
but her weight rose only from 82.1 to 89.8 kg. in the 
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current pregnancy and she experienced an otherwise 
uneventful course. 

Admitted at 6 a.m. in early labor, she had intact 
membranes; no fetal heart beat was heard. However, 
preparations were made to tranfuse the baby, 1 liter 
of Rh-negative blood being on hand. 

Twelve hours later the moderate crown presenta- 
tion was observed, and after nitrous oxide, oxygen 
and ether anesthesia she was delivered by Ritgen’s 
maneuver of a stillborn erythroblastotic infant weigh- 
ing 5 kg. The shoulders were very large, and a great 
deal of suprafundic pressure was required for their 
delivery, which was accomplished with the posterior 
shoulder coming first and without intravaginal ma- 
nipulation. The right mediolateral episiotomy did 
not extend, and although there was no excessive 
bleeding, an intravenous drip of oxytocin was started 
as a precautionary measure after immediate, spon- 
taneous delivery of the placenta and secundines. The 
fundus appeared normal. 

There had been 8 rapidly consecutive deliveries in 
the preceding hours at this hospital, with a conse- 
quent personnel shortage. In accordance with rules 
the patient was kept on the delivery table with a 
nurse guarding the fundus after delivery. The anes- 
thetist’s last record of blood pressure was 120 systolic, 
80 diastolic, but there are no further notes until three 
hours later, when the patient returned to the ward 
in profound shock. It was nearly an hour more be- 
fore blood was running, although the resident acted 
age notified. In his opin- 

she lapsed into shock shortly after delivery, but 
hi wen nat or called 
Despite heroic efforts and multiple transfusions her 
condition deteriorated, and she died. Pelvic exami- 
nation a few minutes before death revealed a large 
rupture of the lower uterine segment. Autopsy con- 
firmed this and showed free blood in the abdomen. 

This case was classified as a preventable death due 
to hemorrhage, shock and a ruptured uterus, all three 
of these items being avoidable. 

Atony should be (and, in this case, was) suspected 
when excessively large fetuses are born particularly 
to multiparas, and this condition was admirably 
avoided. However, serious trauma to the birth canal 
should be just as assiduously suspected, and the 
uterus explored by an experienced operator. In the 
case under discussion such an examination would 
have saved the patient’s life. Even without this, how- 
ever, it is clear that she had been neglected during 
the three hours between delivery and the discovery 
of the profound shock. These three hours represent 
the last opportunity for saving her life, and although 
the physician in charge bore the responsibility, the 
hospital must accept some responsibility for not hav- 
ing notified him earlier of her condition, Absence of 
visible bleeding does not mean automatically a good 
pulse and blood pressure, even with a good fundus. 


Joun Ficcis Jewett, M.D. 
Chei 
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BLUE CROSS-BLUE SHIELD 
COVERAGE OF DIAGNOSTIC SERVICES 


THERE is a widespread belief that x-ray examina- 
tions and laboratory determinations en on 
ambulatory patients are so subject to abuse that they 
cannot be covered effectively by a plan for medical 
or hospital care that uses the fee-for-service method 
of payment. Not convinced that this is true, repre- 
sentatives of Blue Cross and Blue Shield have worked 
for more than a year with the Blue Shield Fee Com- 
mittee on Radiology, representatives of Blue Cross 


an approach that would accomplish the fol- 


Expand the scope of Blue Cross and Blue Shield 
coverage of x-ray examinations and laboratory de- 
terminations for patients who need such services 
but who are not sick enough to be hospitalized. 

Expand the level of Blue Shield coverage of 
X-ray examinations beyond the present limits of $15 
under Plan A and $25 under Plan B. 

Provide equivalent coverage for x-ray examina- 
ambulatory patients in the physician’s office, in the 
hospital outpatient department or in the hospital 
when the patient is admitted for diagnosis. 

Blue Cross covers x-ray examinations and labo- 
ratory determinations performed on a hospitalized bed 
patient undergoing treatment. It also provides benefits 
for these services in the emergency ward of a hospital 
within twelve hours of an accident and in the out- 
patient department when surgery is involved. Sub- 
ject to a maximum of $15 per illness or injury under 
Plan A and $25 under Plan B, Blue Shield covers 
X-ray examinations undertaken in conjunction with 
medical, surgical or obstetric services. In no case does 
Blue Shield duplicate Blue Cross coverage, and there 
are no Blue Shield benefits for laboratory determina- 
tions. 

Out of the experience that Blue Cross and Blue 
Shield have derived from administering the coverage 
described above, it was possible to lay down certain 
principles that served as the basis for subsequent de- 
velopment of a diagnostic rider to os basic Blue 


undergo 
reasons it is possible to provide “Full 
examinations laboratory determinations: 
are related directly to a major ure or 
a major endoscopic pow out during the 
period of covered hospitaliza 
That in the case of hospitalized bed patient 
blished diagnosis are undertaken to reveal 


it” for x-ray 
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c. That in the case of a ap 
are undertaken immediately following an to 
énemninn the extent of a resultant acute injury or that 
are undertaken subsequent to an accident to 
he current status of a recent fracture — = 
credit in excess of $50.00 per member 
in connection with any one accident. 
d. That in the case of a non-hospitalized a 
are undertaken to determine the relationship between 
fas and pelvis during current pregnancy. 


pa 
25 per cent of the total amount derived 
plicable Blue Shield Schedule of Fees. 


4. With any new program it is wise to establish maxi 
mum liabilities. It is felt that in the “Partial Credit” 
omens er or under Plan 
per member per year for x-ra 
laboratory determinations, or would. 
still protect Blue Cross and Blue 
i the Blue Shield Schedules of Fees should 


6. The Blue Shield service benefit op erin 
ion that involves the direct interpretation of 


8. Merely because — are available, unqualified 
and unequipped physicians should not be permitted to 
installation nsive equipment ma 
Specialists in radiology and pathology should not 


e. That in the case of a non-hospitalized patient 
are undertaken in conjunction with a laryngoscopy, 
bronchoscopy, esophagoscopy, gastroscopy, cystoscopy, 
myelography, or a similar major diagnostic procedure. 
f. That in the case of a non-hospitalized patient 
are undertaken within 90 days following discharge 
from the hospital to determine the current status of 
the condition for which the member was treated while 
in the hospital except that no credit should be pro- 
vided for more than two such examinations in connec- 
tion with any single period of hospitalization. 

2. X-ray examinations and laboratory determinations 
that are not related directly to an unpredictable event, 
an ie ee experience, or both, may be subject to 
abuse patient, physician, or both, and some form of 
partial payment by the patient must be required if such 
services are to be > Rare yr all. For this reason all x-ray 
examinations and laboratory determinations not covered 
by “Full Credit” should be covered by “Partial Credit” 
as follows: 

a. For x-ray examinations undertaken during any 
period of not more than seven (7) consecutive days, 

the member should pay the greater of $15.00 or 25 

cent of the total amount derived from the applicable 

Blue Shield Schedule of Fees. 

b. For laboratory determinations undertaken dur- 
ing any period of not more than seven (7) consecutive 
of $10.00 or 

from the ap- 

3. Small claims do not impose financial hardship 
upon the patient. Furthermore they are nsive to 
handle. It costs just as much to process a $10.00 claim 
as it does to ess a $300.00 claim. For these reasons 
small claims should be eliminated in the “Partial Credit” 
category where utilization is at the discretion of the 
physician, patient, or both, by requiring the member to 
pay not less than $15.00 for x-ray examinations and 
$10.00 for laboratory determinations undertaken during 

minations can be covered in full because they are re- — 
lated directly to an unpredictable event, an ee nations or laboratory determinations made in conjunction 
ience, or both. People do not have accidents or with periodic health examinations or unless the member 
has unequivocal signs or symptoms of disease or injury 
requiring such services. Companies that make routine 
periodic health examinations available to their execu- 
tives or other employees should not be subsidized by Blue 
Cross and Blue Shield. 
the progress of definitive medical treatment carried out 
during the same period of covered hospitalization. 
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For financial reasons the foregoing principles are 
currently embodied in a rider to the basic Blue Shield 
contract that became effective on September 1, 1955. 
However, by July 1, 1956, it is anticipated that proper 
allocation of liability will be made between Blue 
Shield and Blue Cross and that all the diagnostic 
benefits provided by the two corporations will be in- 
cluded in a single joint Blue Cross-Blue Shield cer- 
tificate. 


MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 


COMMUNICABLE DISEASES IN 
MASSACHUSETTS FOR AUGUST, 1955 
RESUME 
Chancroid 1 
Chicken pox 154 
Diphtheria 
Dog bite 1 
Encephal 
Gonorr 


< 


typhoi ever a whooping c 


cases of diphtheria were reported during the month of 
August 
In only one other year (1953) was only a single case of 
typhoid fever i August. The 
highest zs for this month was 803 cases recorded in 
A t, 1 
e 84 cases of whooping ituted the 
the State's history. 
Diseases above the seven-year median were bacillary 4 


entery, infectious hepatitis, 
Although infectious hepatitis was above the seven- 
median for August, it was at its lowest level since July, 1952. 
During August poliomyelitis reached its highest figure for 
any month in the history of the State. 


Grocrapnuic DistripuTION oF Certain Diseases 
The following diseases were reported from the commu- 


nities 
Danvers, 1; Marblehead, 


bacillary: ; North- 
1; Tewksbury, 1; 17; 


ampton, 


Encephalitis, infections: Chicopee, 1; Mendon, 1; Need- 
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Bro Belchertown, 1; Boston, 3; Brock- 
—_ ; Concord, 1; Dover, 1; Easton, 1; Fall 
Gloucester, 1; Haverh ill, 2; H 

1 Lowel 1; Marlboro, 
ham, New 
4 Springheld, 1; Wal 


West Springfield, 2; total, 34 
Malaria: Boston, 1 ord, 2; 


1; total, 4. 
’ Meningitis, meni Hingham, 1; Malden, 1; 
Methuen, 1; New ord, 1; Woburn, 1 1; total, 5. 
Meningitis, Pfeiffer bacillus: Worc : 
Meningitis, pneumococcal: Marion, 1; Vig to 2. 
Meningitis, Cambridge, 2; 1; 
, 1; Springfield, 1; Waltham, 1; total, 6 


ter, 3; 
; East 8; Fall River 2; 2; 
Bee 8; Fall River, 12; Falmouth, 


20; Franklin, 3; Gardner, 4; G , 4; Great Barri 
ton, 2; Greenfield, 2; Groton, 1; Hadley, 1; Hamilton, 3; 
k, 1; Hanover, 6; i 1; ver- 


hill Hatheld 1. Hi 6; ils 
. 4; Ha , 1; Hin , 10; Holbrook, 1 olliston, 
2; 1; Hépedaie Hudson, 14; Hull, 13; Ips- 
; Ki : ; Lee, ’3; Leicester, 3; 
; Leominster, 6; Lexington, 7; Littleton, 2; Lowell, 
3; pede hon 3; Lynn, 28; Lynnfield, "4; Malden, 10; Man- 
chester, 2 Mansfield, ; Marblehead, 4 4; Marion, 4 Marl- 
iG; Medford, 18; "Medway, 3 Mel- 
; Mendon, ; Methuen, 3; Middleboro, 13; Milford, 


set, 3; i8; Sou 


Watertown, 15: a 


1; Winthrop, 18; Woburn, 7: 


Yarmouth, 3; total, 1727. 


ville, 1; Springfield, 1; Waltham, 3; Watertown, 8; Wel- 
etanus: ton, 1; i , 1; Randolph, 1; total, 3. 
East Lon East Longmeadow, 1, ‘ 


Typhoid Springhcld, 1. 


BOOK REVIEWS 
Company, 1954. $3.50 
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Poliomyelitis: Abington, 4; Acton, 1; Acushnet, 1; 
Adams, 1; Agawam, 5; Amesbury, 2; Amherst, 2; Andover, 
6; Arlington, 12; Athol, 13; Attleboro, 7; Auburn, 2; 
Avon, 2; Barnstable, 6; Barre, 2; Bedford Air Force Base, 
3; Bedford, 7; Bellingham, 1; Belmont, 3; Beverly, 11; 
one, 2; Boston, 406; Bourne, 1; Braintree, 30; 
ater, 4; Brockton, 51; Brookline, 18; Burlington, 4; 
idge, 21; Canton, 5; Charlton, 3; Chatham, 1; 
ford, 1; Chelsea Naval Hospital, 1; Chelsea, 13; 
, 8; Clinton, 5; Cohasset, 9; Concord, 6; Danvers, 
ham, 11; Deerfield, 3; Dennis, 1; Dighton, 1; Dover, 
ut, 4; Duxbu 
; Easthampton, 
1; Everett, 7; 
hburg, 9; Fort? TTITITHITATT 
Granuloma inguinale sin 
Meningitis, meningococcal — 
Natick, 14; Needham, 31; New Bedford, 16; New- 
rt, 1; Newton, 50; Norfolk, 1; Northampton, 9; 
Attleboro, 6; Northboro, 3; Northbridge, 2; North 
g, 2; Norton, 3; Norwood, 11; Orleans, 3; Oxford, 
; Palmer, 1; Peabody, 15; Pembroke, 4; Petersham, 1; 
*Six-year median. Pittsfield, 8; Plainville, 1; Plymouth, 21; Plymptom, 1; 
Quincy, 87; Randolph, 9; Raynham, 3; Reading, 5; Reho- 
COMMENT both, 3; Revere, 14; Rockland, 5; Salem, 12; Sandwich, 2; 
Diseases below the seven-year median were chicken pox, 
’ adley, 6; Southwick, 1; Springfield, 11; Sterling, 1; 
_ Stoneham, 3; Stoughton, 9; Swampscott, 2; Taunton, 11; 
Templeton, 1; Tewksbury, 4; Townsend, 1; Tyngsboro, 3; 
Upton, 2 7 14; Waltham, 13; Ware- 
ham, 2; yland, 14; Wellesley, 11; Wen- 
ham, 2; Westboro, 1; West Bridgewater, 1; Westfield, 3; 
Westport, 1; West Springfield, 3; Westwood, 11; Wey- 
Salmonellosis: Agawam, 8; 
Brockton, 1; Brookline, 2; Burlington, 1; Cambridge, 2; 
Chicopee, 1; Fitchburg, 1; Haverhill, 3; Hopkinton, 1; 
to 
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Since 1900 the 


5 


In di hological 
of the parts affected, the outher 
not represent a simple failure usion of embryonic f 
processes but that there is a def i 

of the cleft as well as a reduced 


- 


" 


. contribution from European 
s published in the Czecho- 
people are acquainted. 
ted into English so that 

can read it. 


V. H. Kazanyjian, M.D. 


. Vol. 4. Edited by Paul Kalldés, Helsing- 
20 pp. with illustrations and tables. Bos- 
ton: "Litde, Bee Brown Company, 1955. $20.00. 


The fourth volume of Progress in Allergy possesses the 
faults and virtues of its three predecessors. With the 


use of Taliaferro’s table of connective-tissue cells involved 


basis of 


Each of these papers is undoubtedly erudite. The bibli- 
ographies are complete. however, for occasional 
flashes of insight in the papers by Bohrod, Engel, Mayer and 
Pincus, most of the articles are, in truth, rather dull, giving 

of having been written who 


EtHaNn ALLEN Brown, M.D. 


NONCLINICAL NOTES 
MASSACHUSETTS SOCIETY 


NOTICES 
NEW ENGLAND PEDIATRIC SOCIETY 


A meeting of the New England Pediatric 
held in the auditorium of the Jimmy Fund 
Binney Street, Boston, on Wednesday, October 26. 


MASSACHUSETTS HEART ASSOCIATION 

A series of meetings to be known as “Stump the Cardi- 
ologist”’ will be offered by the Massachusetts Associ- 
ation during the academic year 1955-1956. 

At each meeting the cardiologist will define briefly some 
area of cardiology and invite the audience to submit written, 
unsigned questions for him to answer. He will be assisted 
by two general- -practice physicians serving as moderators. 

The six meetings will be held at 8:00 p.m. in the Jimmy 
Fund Auditorium, 35 Binney Strect, Boston The program 
is as follows: 


October 19, 1955. t and 
Heart Disease. Dr. Paul D. White. 


December 7, 1955. New Treatment of Arrhythmias. 
Dr. Samuel A. Levine. 


NOTICES 623 
EE general public has become greatly inter- Dr. Burian is a very importan 
ested in the subject of mental illness. This is a very healthy colleagues. Unfortunately, it 
sign because in the past ignorance concerning the facts  slovakian language, with whic 
about mental illness has been an obstacle to treatment and It is a book that should be 
Progress more English-speaking people 
is special book, written by a man who has personally 
made careful investigation of public and private mental hos- PO 
pitals throughout the United States, attempts, with an al- diiasnsadiiiintniten 
most missionary zeal, to find facts and put them in the 
author’s own words into print for all to read. The book is 
interesting to the degree that it renorts hi 
ings about the mentally ill anc 
itals. It is a poignant book, no 
Pollyanna, but more with the poi 
Dickens, who first saw and doc 
are some unpleasant facts in th 
presents them in such a way tha 
to correction and better unders: 
ations in state and private mental : 
remedied. He deals particularly ds of quinone structures. Raffel gives a detailed 
ee that he has obse of delayed hypersensitivities. The biosynthesis of 
tions,” which come close teroids is delineated by Pincus, and the functional 
Emperor’s clothes. The most val tions between the anterior pituitary gland and the 
the problems now pressing on the ortex by Engel. Dougherty postulates the mecha- 
This involves politics, medicine, action of adrenocortical hormones in allergy. Re- 
finance and the crucial problems < tract allergy to fungous spores is described in full 
personnel and good ll. 
this book with an easy heart. F 
do much to help advance the cause or mental nearer 
practical ways. The book ends with an extremely inter- 
esting 1. called “Prediction.” It discusses the state 
hospital tomorrow. Psychiatrists and physicians, as well 
as —— interested in mental health, would do well to know “more and more about less and less.” None of the 
read Dr. Grimes’s “Prediction.” papers are with the The 
expert in each fie ill learn li that is new. For the 
Merritt Moore, M.D. nonexpert, there is more here than he is likely to want to 
—_—_—_— know. As a reference book, this volume might find oc- 
Chirurgie rozktép& rtu a patre. By Prof. Dr. Frantifek asional use. It does not, however, represent “progress in 
Burian. 8°, cloth, 302 pp., with 364 illustrations. Praha: llergy,” and what it represents is certainly overpriced. 
St&tni Zdravotnické Nakladatelstvi. Vézanj vytisk K&s 69,- 
This monograph is written by a European surgeon emi- 
nent in the field of cleft palate and harelip. Though concise, PPT ERITH AMET RS 
it embodies the more important and progressive points of 
interest to all devoted to this field of medicine. In his in- 
troduction the author emphasizes the social problems posed 
by the increasing number of cases of cleft palate and hare- At ty the 
lip a research into the preventive aspects of fojiowing officers were elected for 1955-1956: president, 
of end two mein retary-treasurer, Dr. Kenneth T. Bird. 
groups are identified. 
will be 
| ing, 35 
of the mesoderm as the basic cause of clef asrx)lh!U!U!UlUmmUlU cel SO 
on etiology and suggests an internation: ng, and a scientific session in the afternoon. The evening 
into etiology that might eventually result in adequate peaker will be Dr. Wilburt C. Davison, who will talk on 
ventive measures. me “Comparison of Child Care by American and British 
A special chapter discusses the secondary deformities of Methods.” 
the upper jaw and alveolar processes as well as the in- ——___—. 
fluences responsible, the two most important of which are 
the actual deficiency of tissue and the reduced capacity 
of growth, possibly due to surgical trauma. f 
The “collective” treatment of cleft palate is urged — that 
is, the surgeon, the pediatrician, the stomatologist, the 
psychologist and the speech therapist should all work to- 
gether, a view that has already become recognized in this 
country. 
The author’s operative procedures do not radically dif- 
fer from those generally accepted by cleft-palate surgeons 
in this country. He operates on the average patient with 
cleft palate at about two years of age but advises post- 
ponement in the more extensive cases until the age of five ention of 
cleft 
t by 
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ee 25, 1956. Hypertension. Dr. Robert W. Wil- 


ns. 


AMERICAN SOCIETY OF a MEDICINE 
AND HYG 


Tropical Medicine and Hygiene at the Hotel Somerset, 
Boston, November 2-5, 1955. 

Further information may be obtained from Dr. Donald 
L. Augustine, Harvard School of Public Health. 


YALE MEDICAL SOCIETY 
A meeting of the Yale Medical Society will be held in 
Fitkin Amphitheatre at the Yale-New Haven Medical 
Center, New Haven, Connecticut, on Monday, October 10, 


at 8:15 p.m. 
evening will be Dr. Charles Gardner 


e er for the 
Child, III. His subject will be “The Surgical Physiology 
Portal Hypertension.” 


MEDICAL PERSONNEL VACANCIES 
The Military District of Washington has announced va- 
cancies for civilian medical officers for service in the Wash- 
psychiatry, roentgenology and ophthalmology the 
Depertunent of the Army. Classified Civil Service status 
The salaries range from $8,645 * $10,065 
obtained from the 


ington, D. 


SOCIETY MEETINGS AND CONFERENCES 
Ocronsr 7, 1955-May 2, 1956. Postgraduate Medical Institute. Page 


487, issue of September 15 
Ocronen 7 and 8. Page 509, 
issue of March 24. 
issue of September 
Society. Notice above. 

10, 17 and 24, Novemper 7 and Decemaer 5, 1955 and 
16, 6, Marcu 5 and 2, 1956. Fried Lecture 


ember 22. 
10-21 ork Academy of Medicine. Graduate Fort- 


487, issue of September | 

19 1955 and January 25, Fesavany 29, 

ed Avan 1586. Massachusetts Heart Association. Page 
and Decemeer 14, 1955 and 15, Marcu 28 and 

ose Greater Boston Medical Society. Page 203, issue of 


20. of Page 440, 
issue of September 8 

September 
603, issue (Apri 7. 
Tonen 23-27. American Institute of Dental Medicine. Page 414, 


; ~ 29. American College of Gastroenterology. Page 448, 

“Ox New England Pediatric Society Page 623. 

ead 1955 and January 25, Mascn 21 and 
Delta Epsilon F raternity Graduate Club Program. 

fue of uly 21 

27 and New York Medical Conference. Page 394, issue 

rose, 27-29. Congress of Neurological Surgeons. Page 208, issue 


Ocroner 


of Page 394, issue of 
11 and 12. Inter-Society Cytology Council. Page 1056, is- 
sue of June 16. 
of September 29. American Public Health Association. Page 578, 
issue 
4 and 25. Course in Laboratory Diagnosis of Tuberculosis. 
Page 11 tense of June 23. 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Oct. 6, 1955 


Novemaer 19-21. American Association of Blood Banks. 8th Annual 


Associa 
CALENDAR FoR THE Weex Becinninc Tuurspay, 


Octoser 13 
Tuursmy, Octroner 13 
*8:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 


a. Arthritis Grand Rounds. Robert Breck Brigham 


*10:00-11:00 a.m. Combined Medical-Surgical Rounds. Sherman Au- 
Israel Hospital. 

10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients 
Member of the Clinic. Joslin Auditorium, New 

*11:00 a.m.-12:00 m. Medical Staff Conference. Sherman Auditori- 
um, 

*11:00 a.m.-12:00 m. Conference. Mount Auburn Hospital, 

*11:00 a.m.-12:30 Hand Clinic (Physical Medicine and Reha- 

Boston 

*11:15 a.m.-12:00 m. Thoracic V Studies be- 

Ritheater, Peter Bent Brigham, aylor. Main 
"Peter Bent Brigham, Hospital 
Orthopedic Clinic. Amphitheater, 


“6:00 8:4) Case Presentations, Joslin Clinic. Joslin Auditorium, 


New England 

Bent Bigham 

*10:00 a.m. me Tubsrcckeae’ Surgical Clinic. South End Health Unit, 


57 East 
10:30511:15 a.m. Lecture on Diabetes for Doctors and Patients 


si: Clinic. 


Auditorium, yan Center 
*4:00-10:00 p.m ism Clinic. By appointment. Washingtonian 
7:00 Institute. Cancer of the 
“Se mach and Colon. Drs. Anglem and Gephart. Holyoke Soldiers’ 
ome, 
00-8 45 Presentations. 
as? a.m. Case Joslin Clinic. Joslin Auditorium, 


a.m, Surgical Grand — - 
New England Center Hospital. 
10:30-11:15 a.m. Lecture on Diabetes for Doctors and ~Enaand 
a Member of he Joslin Clinic. Jedlin Auditorium, 


10: 11:15 Lecture on Diabetes for Doctors Patients 
a Member of the the Joslin Clinic. Taw 


*11:00 a.m.-12:30 p.m. 


pointment. Con By 


Staff Conference. 
rence Room (Burnham 7), Massachusetts Gen- 


He 

#12:00 pam. Me 
Audit 

*12:15-1:15 pam. “Clinicopathological 


Peter Bent "Clinic, Peter’ Bent 
*4:00 p.m. Clini Bent Brigham, 


Room, Beth Israel 


00 page 


Meeting. Palmer House, Chicago, Illinois. 
Novemnen 27 and 28. American College of Chest Physicians. Page 
578, issue of 29. 
Novemner Decemoer 2. Interim Session of the American Medical 
arch 21 an pril 25, , pen — to nomi- 
nated by the audience. 
a7) ospital. 
*8:45-9:45 a.m. Cardiac Grand Rounds. Jimmy Fund Building, 
Children’s Medical Center, 35 Binney Street. . 
0 pm C Presentation and Pathological Discussion Followed 
by a Sagost of _—- Presentation. Joslin Auditorium, New 
England Deaconess ital. 
Civilian Personnel Office, Military District of Washington, 
a T-7, Gravelly Point, Virginia (Wash- 

coroner 11, 18, 25 and Novemaer |. Boston City Hospi ouse 
Officers’ Association. Page 577, issue of September 29. iy 

*8:00-9:00 a.m. Anesthesia Conference. Dr. Etsten and staff. Pratt 
Lecture Hall, Joseph H. Pratt Hospital. 
*8: 30-10-00 a.m. hopedic Staff Conference. Boston City wt ' 
Campbell and stat Fr Tults) ‘Surgical Service’ 
A. A, . First fts j 
New Cheever Amphitheater, D Roston Ci 
: : a.m.~12: m. ematology ilham Dameshek. 
Pratt Lecture Hall, Joseph H. Pratt Disgnostic Hospital. 
*8:00-8 45 Presen Cli 
: :45 a.m. tations. i inic. Joslin 1 
~ nic. J Auditonum, 
*8:00-9:00 a.m. Medical and Surgical Clinic on Diabetic Problems. 
*8 ical Staff and Anesthesia Staff 
: a.m. nic ntire 
New Cheever ing, Boston City Hos- 
Notice above. 
b-13. Second International Co of Al logy. Pa e ospital. 
*12:00 m.-1:00 p.m. Pediatric Medical-Surgical Rounds. Drs. Baty 
, Joseph H. Pratt Diagnostic 
ference. Dr. Schwartz. Stearns 
Hospital. 
hithe- 
ference 


